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PREFACE. 



It is one object of the present Work to abridge 
the labour of teaching and learning Arithmetic, by 
rendering the Rules as simple, and the explanations as 
intelligible, as possible. 

To effect this, several Rules, as those for Interest, 
Gain and Loss, Ewchange^ &c., are briefly adverted 
to, or omitted, because they are but varied applications 
of the Rule of Three ; and because, in Counting 
Houses, Tables of Interest and Exchange are 
always consulted. 

Some other Rules, as those for Permutations, Com- 
binations, &c., are likewise omitted, because answers 
can be much more readily obtained by Algebra. 

The Rules for the use of Logarithms are added, as 
affording a clearer method of extracting the Cube, or 
any higher, Root, than the ordinary arithmetical one. 

It is a second object, to provide the most useful Rules 
only, previous to the commencement of Algebra ; for 
this is now very generally taught, and is a subject, 
of which no boy ought to be permitted to remain 
ignorant. 

R. F. CtARKE. 

May, 1833. 



CONTENTS. 



} 



Nnmpfntine 1 

Notation.... 2 

Simple Addition 3 

Simple Sabtraction 6 

Sim^ Makiptication 7 

SKmple Divisum 12 

Compound Addition 17 

Compound Sabtraction 31 

Compound Muhiplicatkm 36 

Compound DiTiaion 42 

Redaction 

Rule of Three, or Simple 

Proportion 

Compmind Proportion 

Practioe 

Vajear Fractions 

Redaction of Vulgar Fractions . 
Addition of Vulgar Fractions . . 
Subtraction of Vnlear Fracti<Mis. 82 
Multiplication of yu\gar \ g. 

Fractions / 

DiTision of Vulgar Fractions . . 84 
Rule of Three in Vulgar > ». 

Fractions j 

Decimal Fractions 88 

Addition of Decimal Fracticms. • 89 
Subtraction of Dec. Fractions. . 90 
Multiplicatum of Dec Fractions 90 
Diyisionof Decimal Fractions. . 91 



4tf 

50 

56 
61 
69 
70 

79 



Reduction of Decimal Fractions. 93 
Rule of Three in Decimals. ... . 98 

InTohition 100 

Evofaition 102 



AppKeaiUm qftheRuie of Three^ 

or Simple ProporHonf viz. 

Simple Interest 106 

Commission and Brokerage .... 100 
The Stocks, or Public Funds. . .111 

Single FellowBhip 114 

Double FellowBhip 117 

Barter 119 

Gain and Loss 120 



^>0>^m0m0O>0»i0m^m^m^mmm0m00i0m^im^ 



Duodecimals 122 

Compound Interest 124 

Arithmetical Proportion and\ loe 

Progression f '^^ 

Geometrical Proporticm and \ ,9^ 

Progression / ***' 

Loeanthms 134 

MiHtiplication by Logarithms . . 139 

Division by Logarithms 140 

Involution by Logarithms .... 141 
Evolution by Logarithms 143 



^^^m^>0m0i^>f>^m09ifi0'^>^*i0i^m^i0i^0i^mmmiS0i0m0m00^i9^im0m^m^ 



EaipUmatum of the Characters used in this Work. 

^ Equal to. The sign of Equality; as 4 farthing8= 1 penny, that is, 
4 fjEOthings are equal to 1 penny. 

-|- Pfof, or ntore. The sign of Addition ; as 3 -|~ ^ ^ 5» that is 
3 added to 2, =: 5. 

X Into. The sign of Multiplication ; as 5 X 4 = 20, that is, 5 
multiplied into 4 =: 20. 

-r By. The sign of Division; as 6-r2 = 3, that is, 6 divided 
by 2 =3. 

: Is to f The signs of Proportion ; as 2 : 4 : : 8 : 16, that is, as 2 
i i Sois\ is to 4, so is 8 to 16. 

^^ ( The sign of Contraction, or cancelling, which implies that the 

have been struck out, and the nnn^)ers 
instead. 



> i The sign of Contraction, 
^ < numbers 18 and 12 hai 
^* f 3 and 2 are to be used ii 



ARITHMETIC. 



Arithmetic is the Sdenoe of computing by 
Nmnbers. 

Its leading Rules are Numbbation^ Addition, Sub- 
traction, Multiplication, and Division. 

<il<«W»<<»«»»«>»<l>#»«l»Wl««««.<<»l»»««»»<l»>»»l»«><l»M>»<>»*>*«l«l»»«l»l»ll»«>»>«»»i«>»«»i><«»««l^^ 

NUMERATION 

Teaches to read the value of numbers :— 

Thus, 23 is read, Twenty-tliree. 

756 is read, Seven hundred and fifty-iix. 
905 is read, Nine hundred and five. 

EXEBCISEB FOR THE LEABVER. 

Write in words the foUowing, 48^^7—153—604. 

When there are more than three figures, they are nume- 
rated thus : — 

2,340, Two thousand, three hundred and forty. 

50,129, Fifty thousand, one hundred and twenty-nine. 

718,406, Seven hundred and eighteen thousand, four hundred 
and six. 

£ZEBCISX8. 

Write in words 1,325—72,804—291,570—816,093. 

When there are more than six figures, they are nume- 
rated thus : — 

3;209,186, Three millions; two hundred and nine thousand, 
one hundred and eighty-six. 

54;072,831, Fifty-four millions; and seventy-two thousand, eight 
hundred and thirty-one. 

908;375,200, Nine hundred and eight millions ; three hundred and 

seventy-five thousand, two hundred. 

B 



2 NOTATION. 



a 
o 



^3 ••■ M 

e3 •» 



H 
H 




§s| §il §il 

HhP^ »Hh »HP 
9 87;654,381 

Note. The figoret between each stop are read as if they stood alone; 
those before a comma being always Uioosands, and those after the 

eatnnuL N^" g "*'?^^4^fj VH'^^f) tnM< ftn #j ^ffij 4M^1?0i*^i"g *^ thwr phiftp ; 

Thus, in the Table 987;8S4^21 are read, 987 millions ; 654 
thonsandy 821. 



Write in woids l;885;i02— 40;237,6l5-827;805«463— 901,-004,35O 

Inoommon calcnlations more than nine figures are sddom required. 
But the Table may be extended to any length ; as millions, billions, 
trillions, quadrillions, qointiUions, &c. 

Thus d2;407,280;375,049 are read, Thirty-two billions; four 
hundred and seven thousand, two hundred and eighty miltions ; three 
hundred and seyenty-five thousand, and forty-nme. 

NOTATION 

Teaches to write or express the yalne of numbers : — 

Thus, Forty-seven is written 47 

Two hundred and thirty-five ...335 

£XERCI8E8. 

Write in figures the following, Fifty-four — Eighty-nine— Two 
hundred and thirty-six. 

When the number contains thousands — 

Thus— Fire thousand, two hundred and forty, is written... 5,840 

Eighty-four thousand, and thirty-seven 84,087 

Six hundred and ninety-one thousand, two hundrel 

and seventy-fire 691,275 

Exercises. 

Express in figures. Three thousand, one hundred and eighty-four. 
Forty-nine thousand, two hundred and eight. 
Six hundred and seventy-three thousand, one hundred and seventy- 
nine. 



SIMPLE ADDITION. 3 

When the nmnber contams milliong — 

Thus-i-Fiye millions ; two hundred and seventeen thou- 
sand, six hundred and forty-five 6;217,645 

Seventy-nine millions ; four hundred and seven 
thousand, two hundred and eighty-one 79;407,281 

Three hundred millions ; nine hundred and forty- 
five thousand, four hundred and eighteen ... 300;945,418 

Exercises. 

Write in figures, Eight millions ; two hundred and seventy-one 
thousand, three hundred and eighty-six. 

Nineteen millions ; four hundred and five thousand, six hundred 
and sixty-two. 

Three hundred and seven millions ; and fifty-nine thousand, one 
hundred and eighty-seven. 

The Romans, and other ancient nations, to whom the present 
method of Notation was unknown, made use of seven capital letters 
to express any number required ; namely, I for one ; V for five ; 
X for ten ; L for fifty ; C for one hundred ; D for five hundred ; 
M for one thousand. 

XXV expressed Twenty-five ;—GyiII One hundred and eight; 
— GCLXI Two hundred and sixty-one ;— MDCCCXXXIII One 
thousand eight hundred and thirty-three. 

SIMPLE ADDITION 

Teaches to add several numbers of the same kind into 
one total. 

Ejtampie. 

Begin at the lowest figure of the right-hand column, 
that is with 3, and add thus, 3 and 4 are 7 ; and 7 are 
14 ; and 1 are 15 ; and 4 are 19 ; and 5 are 24. Put 
down 4 under 3, and add 2 to the next column. Again, 
2 added to 5 are 7 ; and 2 are 9 ; and 6 are 15 ; and 
1 are 16 ; and 2 are 18. Put down 8 under 5, and 
add 1 to the next column. Again, 1 added to 2 are 3 ; 
and 5 are 8 ; and2 are 10 ; and 4 are 14. Put down 4 
under 2, and 1 to the left. The total is 1484. 

Method of Proof. Begin at the upper instead of the under figure 
of the right-hand column, and proceed towards the bottom ; and if 
the total is the 8ame> you may conclude the woik is right. 

B2 




Total 1484 



SIMPLE ADDITION. 







£XSBCISES. 


• 


[1] 


PI 


[3] 


W 


151 [61 


33 


45 


120 


458 


4790 7583 


.^5 


54 


314 


96 


2868 249 


12 


63 


33 


342 


473 1637 


43 


20 


142 


176 


3952 104 


34 


35 


320 


304 


5167 73 


21 


42 


214 


28 


4285 3246 




m 


[8] 


m 


[101 




21876 


40976 


50728 


147628 




3497 


31268 


62975 


705293 




854 


91345 


4386 


4316 




46712 


64071 


73241 


265782 




3145 


21768 


785 


20147 




72608 


39125 


54763 


381594 













11. Add together, 21 ;_34 ;— 45 ;— 13 ;— 24, and 15. 

12. Add together, 325 ;_406 ;— 214 ;— 131 ;-^23, and 31. 

13. Add together, Fifty-seren ; — ^ninety-six ;.«8eyenty-five ; — 
eighty-one ; — ^thirty-six ;— and sixty-seven. 

14. Add tog-ether, 763 ;— 849 ;--.217 ;-340 ;— 285, and 136. 

15. Add together, 7184 ;-.2367 ;^1053 ;— 298 ;— 3764, and 5470. 

16. Add together. Three thousand, two hundred and ninety-fiye; 
— K)ne hundred and eighty-seven ;— >five thousand, four hundied and 
thirty-eight ;— three UiQusand, seven hundred and twenty-nine ;— 
one hundred and fifty-four ;— eight thousand, three hundred and 
ninety-six. 

17. Add together, 50728 ;— 62975 ;— 4386 ;— 73241 ;— 785 ;— 
54673, and 2976. 

18. Add together, 617284 ;— 56892 ;--154027 ;— 2465 ;-.751270; 
31286, and 569247. 

19. Add together. Forty thousand, seven hundred and ninety- 
eight ;'-twenty-three thousand, six hundred and forty-seven ;— ten 
thousand, five hundred and seventy-six ;— two hundred and forty- 
one ;— forty-six .thousand, seven hundred and five, and eight thou- 
sand, one hundred and fifty-seven. 



8IUPLB ADDimOM. 



Exampie. 
572831 
fil973 
3175S6 
4829 
6431S4 
27436 



Begin m before taught with the lowot figure : 
6...10...Ifl...a5...!ff...SB...c»nT 2j 
9... &...13...15...23...30...33...<arr73; 
3... 7... 8...16...21...30...88...caiTy3; 
3...10...13...17...S4...2fi...27...cuTy 2; 
2... 4... 8... 9...1*...21...can72; 
2... 8...II...16. TheTat&lisl;6ir,e3S. 



120] 



EzBSClIBB- 

[211 [Ml 

S170964 21397fi84 
4690S 345728 184026 

73638 9021863 • 15S4S 



G7996 
23514 
67295 



S273240 



37- Add U^cher, Six hundred and wrenty-fiTe^tUiusand,' three 
hundred and forcy^ght ;~iiiiieteeii tboussnd) ftie ■fcftmdiforf- and 
sereo }— two thousand and ninety-five;— three hu^i^rBdsnd'.eigllty. 
one thoaaand, seven hundred and forly-mne;— 4iz.thousuid, one 
hundred sod eight ; — and Sre hundred and seveniy^six.' ".' 



(6) 



SIMPLE SUBTRACTION 

TeadbeB to find the difference between two numbers of 
the same kind, hy taking the less firom the greater. 



Take 8 from 4, and S zemain ; 3 firom 6 and 3 
remain ; 5 finam 9 and 4 remain; 1 from 5 and 
4 remain ; 4 from 7 and 3 remain. The differ- 
ence is 34,438. 



75964 
41538 

84438 



When the under figure is sreater than the upper, borrow ten, 
and add one to the nert figure m the lower line, as in the following 



Bjtample, 
87459 
88176 



6 from 9,3 ; 7 fromS, borrow 10, which added to 
5, make 15--7 from 15, 8 ; 1 that was borrowed 
added to 1 makes 8—8 from 4, 8 ; 8from 7, bor- 
row 10— 8 from 17, 9; land 8 are 3— 3 from 8, 5. 
The difference, or remainder, is 59,883. 

Method of Prot^, Add the remainder to the less number, and if 
the sum be equal to the greater, the work is right. 



59883 





EZXBCISES. 






[1] 


PI 


[3] 


Ul 


151 


From 847 


846 


7859 


8963 


53806 


Take 183 


518 

m 


4835 

[81 


1758 


14375 






m 


[91 


From 74096 


318476 


5897631 


88765340 


Take 38764 


307538 


189706 


45981387 



10. From 618963 take 804857. 

11. From four hundred and eight thousand, seven hundred and 
ninety-three, take thirty-nine thousand, eight hundred and fifry-fonr. 

18. From 4070886 take 1865793. 

13. From 64078853 take 5197364. 

14. From thirty-one millions ; four hundred and eighty-six thou- 
sand, seyen hundred and ninety-two, take two millions; seven hun- 
dred and forty-five thousand, wree hundred and eighty« 
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SIMPLE MULTIPLICATION 

Teaches to increase numbers by repeating them a pro- 
posed number of times. 

The following Table must be learned pmfeeUy before the exercises 
can be performed. 



Twice 


3 Times 


4 Times 


5 Times 


6 Times 


7 Times 


1... 2 


1... 3 


1... 4 


1... 5 


1... 6 


1... 7 


2... 4 


2... 6 


2... 8 


2.. .10 


2... 12 


2.. .14 


3. . . 6 


3. • . 9 


3.. .12 


3... 15 


3... 18 


3... 21 


4... 8 


4.. .12 


4.. .16 


4... 20 


4... 24 


4.. .28 


6.. .10 


5.. .15 


5... 20 


5... 25 


5... 30 


5.. .85 


6. . . 12 


6.. .18 


6... 24 


6... 30 


6. . • 36 


6... 42 


7.. .14 


7... 21 


7.. .28 


7... 35 


7.. .42 


7... 49 


8... 16 


8... 24 


8... 32 


8... 40 


8... 48 


8. . . 56 


9.. .18 


9... 27 


9. . . 86 


9.. .45 


9... 54 


9.. .68 


10... 20 


10... 30 


10. . . 40 


10... 50 


10... 60 


10... 70 


11... 22 


11. ..33 


11. ..44 


11... 55 


11. ..66 


11... 77 


12... 24 


12... 36 


12. . 48 


12... 60 


12.. .72 


12... 84 


8 Times 


OTm 


les 


10 Times 


11 Times 


12 Times 


1 ... 8 


1 ... 


9 


1 . . . 10 


1 ... 11 


1 ... 12 


2 ...16 


2 ... 


18 


2 ... 20 


2 ... 22 


2 ... 24 


3 ...24 


3 ... 


27 


3 . . . 30 


3 ... 33 


3 • • . 36 


4 ...32 


4 ... 


36 


4 . . . 40 


4 ... 44 


4 . . . 48 


5 ...40 


5 ... 


45 


5 ... 50 


5 ... ^5 


5 ... 60 


6 ...48 


6 ... 


54 


6 . . . 60 


6 • . • 66 


6 ... 72 


7 ...66 


7 ... 


63 


7 ... 70 


7... 77 


7 ... 84 


8 ...64 


8 ... 


72 


. • • oU 


. . . oo 


8 . . . 9o 


9 ...72 


9 ... 


81 


9 ... 90 


V • • . y 9 


9 ...106 


10 ...80 


10... 


90 


10 ... 100 


10 ...no 


10 ...120 


11 ...88 


11 ... 


99 


11 ...110 


11 ...121 


11 ...132 


12 ...96 


12 ... 


108 


12 ...120 


12 ...132 


12 ...144 



When the multiplier does not exceed 13. 



Multiplicand 3715642 
Multiplier... 2 

Product 7431284 



Twice 2 are 4, put down 4 under 2. Twice 
4 are 8. Twice 6 are 12, carry 1. Twice 5 
and 1 are 11, carry 1. Twice 1 and 1 are 3. 
Twice 7 are 14, carry 1. Twice 3 and 1 are 7. 
The product is 7;4314^' 

B 4 
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SIMPLE MULTIPLICATION. 



MiiltipHcand 818574693 
Multiplier... 18 

Product 2688896316 



12 times 3 are 36, cany 3. 12 times 9 and 
3 are 111, carry 11. 12 times 6 and 11 are 
83, carry 8. 18 times 4 and 8 are 56, 
carry 5. 18 times 7 and 5 are 89, carry 8. 
18 tmies 5 and 8 are 68, carry 6. 18 times 

8 and 6 are 108, carry 10. 18 times 1 and 10 are 88, carry 2. 18 times 

8 and 8 are 86. The product is 8,688;896,316. 

Method of Proof. The most correct way of proying Multiplication 
is by Division ; but this cannot be practised till Division is learned. It 
may also be proved when th^ midtiplier is lai^ge, by changing the 
places of the multiplicand and multiplier. 

Exercises. 

1. Multiply 87043865 by 8. 

8. Multiply 46193754 by 3. 

8. Mull^ly 537891684 by 4. 

4. Mul^ply 170839486 by "^ 

.5. SdultlpJ^y 8430716988 by 6. 

* 6. Multiply 3^809§647 by 7. 

• 7. IIMtiply 978365014 by 8. 

8. Multiply 880766493 by 9. . '' r 

9. Multiply 8761340259 by 10. ' 

10. Multiply 740381692 by 11. 

11. Multiply 4519728436 by 12. 

When the multiplier has two component parts that do 
not exceed 12. ' ' ^ 



Multiply 



Example. 

31879645 by 72 
9 



286916805 
8 



Product 2295334440 



Here 9 and 8 are the component 
parts of 72 ; because 9 times '8=72. 
First, multiply 'with one figure, as 
before taught; then multiply the pro> 
duct with the other. 



The same Example proved, 

31879645 
12 



382555740 
6 



Product 2295334440 



Here 12 and are also component 
parts of 72, for 1 2 times 6=72. Hence 
the product is 2,295 ;334,440, the same 
in both operations, which proves^ the 
work right. 



8IMPLB MULTIP&IOATIOK. 



(9 



Exercises. 

12. Multiply 4729681 by 24. .Product .113512344. 

13. Multiply 5082763 by 35. Product .177896705. . 

14. Multiply 2368047 by 45. [product 106562115. 

15. Multiply 824096 by 54. . Product 44501184. 

16. Multiply 107352 by 63. Product . 6763176. 

17. Multiply 635187 by 77. Product 48909399. . 

18. Multiply 1430268 by 84. . Product 120142512. . . 

19. Multiply5180376 by 108. '.Product 559480608. 

20. Multiply 2173564 by 121. , Product 263001244. . 

21. Multiply 8693408 by 132. , Product 1147529856. . 

22. Multiply eigbt hundred and forty-nine thousand, three hun- 
dred and serenty-five, by one hiindred and forty-four. Product 
122310000. 

. When the multiplier oonsista of several figures, as:in 

the following . 

• • • » ' • 
Examples, 

MultipUcand 8261497 . ' '. . " 

Multiplier... 3027 Multiply each line separately, as 

before taught ; carefully observing 

to place the &Q9t figure in the same 

column as the multiplier ; thus 9 

is placed under 7;— 4 under its 

multiplier 2 ;'-*iind 1 in thecolilmn 

with its multiplier 3.' Then add 

the several lines together for the 

Product. 



57830479 

• • 

16522994 
24784491 

25007551419 Product. 



Multiplicand 5308946 
Multiplier... 72358 



42471568 

• • • • 

26544730 

• • • 

15926838 
10617892 
37162622 • 

384144714668 Product. 



Observe, by the dotted lines, how 
the first figure of every new line 
is placed beneath its own multi- 
plier. This must be' parHcularlj/ 
attended to. 
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filttPLB MULTIPLICATION. 
EZBBCISBS. 



47. Product 
85. Product 
Product 
Product 
Product 
Product 



93. 

107. 
235. 
573. 



3691398a 

64262040. 

20435634. 

43497961. 

83958215. 

469633665. 

8498779005. 

17228280784. 



28. Multiply 672638 by 

24. Multiply 756024 by 

25. Multiply 219788 by 

26. Multiply 406523 by 

27. Multiply 357269 by 

28. Multiply 819605 by 

29. Multiply 4076153 by 2085. Product 

30. Multiply 2358746 by 7304. Product 

31. Multiply 5072894 by 40809. Product 207019731246. 

32. Multiply 7098356 by 93584. Product 664292547904 

33. Multiply one hundred and seventy-four thousand, and fifty* 
eight, by two hundred and eighty-five. Product 49606530. 

- 34. Multiply four millions ; nine hundred and thirty-seven thou- 
sand, two hundred and sixty-eight, by three thousand and fifty-nine. 
Product 15108102812. 

35. Multiply seventy-four millions; and ninety-six thousand, 
three hundred and eighty-two, by forty-seven thousand, nine hun- 
dred and eight. Product 3549809468856. 

When there are ciphers at the right-hand of the multi- 
plicand^ or multiplier^ or both — as in the following 



Examples. 

MultipUcand 476283 
Multiplier... 70 



33339810 Product. 



MultipUcand 517960 
Multiplier... 7400 



207184, 
362572 



3832904,000 Product. 



N^lect tiie ciphers at the right- 
hand of both, multiply as berore, 
placing the first figure of every line 
under its own multiplier ; and to 
the product annex as many dphers 
as were neglected. 



One cipher in the multiplicand. So 
two in the multiplier neglected— 
consequentiy, three ciphers annex- 
ed to the product. 



SIMPLE MULTIPLIOATIOK. 11 

EXEBCISES. 

36. Multiply 827460 by 90. 

37. Multiply 398680 by 5300. 

38. Multiply 716300 by 8500. 

39. Multiply two hundred and forty-five tbousand, by six thou- 
sand, nine hundred. Product 1690500000. 

In Multiplication^ contractions are made use of> which 
shorten the work ; — ^thus 

When the multiplier is more than 12^ and less than 20, 
as in the following 



Multiplicand 928346 
Multiplier... 18 



16710228 Product. 



These multipliers (vix. 13, 14, 15, 
&C.) ma^ be termed back-figures, 
because m multiplying, the back, or 
figure behind the one used, is added 
in. 8 times 6 are 48, carry 4 ;— 
8 times 4 and 4 are 36-|-the back figure 6=342, carry 4 ; 8 times 3 
and 4 are 28-(-4=32, carry 3 ; 8 times 8 and 3 are 67-t-3=70, 
carry 7 ; 8 times 2 and 7 are 23-4-8=31, carry 3 ; 8 times 9 and 3 
are 76-f'2=77, carry 7 ; 7 and 9 are 16. The Product is 16^710,228. 

Exercises. . 

40. Multiply 235768 by 13. 

41. Multiply 472935 by 15. 

42. Multiply 138709 by 17. 

43. Multiply 806725 by 19. 

Again^ When the multiplier is 21^ 31> 41, &c to 91, as 
in the following 

EMxmple^ 



Multiplicand 728496 
Multiplier... 91 



66293136 Product. 



These multipliers may be termed 
front-figures,because in multiplying, 
the figure in front of the one used, 
is added in. Bring down the first 
figure of the multiplicand, viz, 6, 
then 9 times 6 are 54, and front-figure 9=63, carry 6 ; 9 times 9 
and 6 are 87-)-4=::Sl, carry 9 ; 9 times 4 and 9 are 45-)-8=53, 
carry 5 ; 9 times 8 and 5 are 77+2=79, carry 7 ; 9 times 2 and 7 
are 25-^-7=32, carry 3 ; 9 times 7 and 3 are 66. The Product is 
66;293,136. 

B 6 



12 



SIHPLB DIVISION. 



EZEKCISES. 

44. Multiply 428637 by 31. 

45. Multiply 630792 by 41. 
4«. Multiply 709546 by 61. 
47. Multiply 275389 by 81. 



Contraeiioru used, 

783964 
1971 



55661444 
14895316 

1545193044 



Common Method, 

783964 
1971 

783964 

5487748 
7055676 
783964 



15451930a 



r^ffrr''rrir^~fTTVii*rrr'*r"*~~rr~^f"*rT*r^rrrrTVfrrrrrrfifnfrfrri«<Trr'rrTrr"'~'r^ — iTrr rrrrfrrrrrnf rr rr ranfiii rn . fr j i jujuj 



SIMPLE DIVISION 

TeacheB to find how often one number is contained in 
another of the same kind. 

When the divisor is not more than 12. 

Examples, 
Dividend. 
Divisor 2)7431284 

Quotient ..3715642 



2 in 7, 3 times and 1 over, place 3 under 
7 and carry 1 ; 1 considered as 10 and 4 
are 14, 2 in 14, 7; 2in3, 1 and 1 over, 
carry 1 ; 1 considered as 10 and 2 are 12, 
2 in 12, 6 ; 2 in 8, 4; 2 in 4, 2. The 
quotient is 3;715,642. 

12 in 46, 3 and 10 over ; 12 in 105, 8 
and 9 over ; 12 in 93, 7 and 9 over; 12 
in 98, 8 and 2 over ; 12 in 21, 1 and 9 
over ; 12 in 97, 8 and 1 over ; 12 in 19, 
1 and 7 over ; 12 in 73, 6 and 1 over. 
The quotient is 38;781,816-fl (plus 1). 

Meihod of Proof , Multiply the quotient by the divisor, add the 
remainder, ifcany, to the product, and if this product is the same as 
the dividend, the work is right.* 



Dividend. 
Divisor 12) 465381793 



Quotient .. 38781816+1 



• The first example in Division is a proof to the first example in Malti- 
plicatioii, seepage /• 



StKPLB DIVIStOM. 
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Exercises. 

1. Divide 486235490 by 2. 

2. Divide 60758124 by 3. 

3. Divide 829107463 by 4. 

4. Divide 970382615 by 5. 

5. Divide 148072963 by 6. 

6. Divide 527430828 by 7. 

7. Divide 3121654962 by 8. 

8. Divide 7042831495 by 9. 

9. Divide 2516840762 by 10. 
10. Divide 6072915838 by 11. 

11. Divide thirty-five millions; two hundred and seventy-nine 
thousand, eight hundred and six, the dividend, by twelve the divisor. 

When the divisor has two component parts that do not 
exceed 12. 

Examjiles, 



Dividend. 
Divisor 12) 2295334440 by 72 

6) 191277870 

Quotient... 31879645 



Here 12 and 6 are the component 
parts of 72^ because 12X6=^2. 
First divide by one divisor, as before 
taught, then divide this quotient by 
the other divisor.* 



Here 9 and 7 are the compo- 
nent parts of 63, because 
9X7=63. In working this 
Rule, there are usually two re- 
mainders ; thus, in the exam- 
ple, 5 is the first remainder, 
whole remainder, the Rule ii 



Dividend. 
Divisor 9)8046290534 by 63. 

7) 894032281- ^5 

Quotient. 127718897 +2=^3 rem. 

and 2 the laaft. In order to find the 

Multiply the last remainder with ^^ first divisor, and to the product 
add the first remainder. Hence 2, the last remainder, midtiplied 
with 9, the first divisor =18, and 5, the first remainder, added to 
this, make 23,— -the whole remainder. 

Exercises. 

12. Divide 2351869274 by 18. Quotient 130659404+ 2. 

13. Divide 3197612805 by 32. Quotient 99925400- - 5. 

14. Divide 7514086329 by 48. Quotient 156543465- - 9. 

15. Divide 9068427513 by 66. Quotient 137400416-(-57. 

16. Divide 3175381602 by 81. Quotient 39202242. 

17. Divide.6730815724 by 96. Quotient 70112663+76. 

18. Divide 5463791248 by 121. Quotient 45155299-f69. 

19. Divide fifty-seven millions ; two hundred and nineteen thou- 
sand, and eighty, the dividend, by one hundred and forty-four, the 
divisor. Quotient 397354+104. 



* This example proves the example in Multiplication, see page 8. 
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sniPiiB mvisioN. 



When the divisor has two or more figure^ and the fore- 
going Rules cannot be used^ as in the following 

Examples, 

37 in 91 twice, put 2 in the quo- 
tient ; multiply Uie divisor by this 
figure ; twice 7 are 14, carry 1 ; twice 

3 and 1 are 7; put 74 under 91, and 
subtract 4 from 11,7 remain ; carry 
1 ; 1 and 7 are 8, 8 from 9, 1 : the 
remainder is 17.* Briug down the 
next figure, 2. 37 in 172 are 4; put 

4 in the quotient; 4 times 37=148; 
subtract 148 from 172, the remain- 
der is 24.* Bring down 7. 37 in 247 
are 6 ; put '6 in the quotient; 6 times 
37 are 222 ; subtract 222 from 247, 
the remainder is 25.* Bring down 6. 
37in256are6. 6 times 37 are 222; 
subtract 222 from 266, the remain- 
der is 34,* liastly, bring down 3. 
37 in 343 are 9; 9 times 37=333 ; 
subtract 333 from 343, the remain- 
der is 10.* The quotient is 24669, 
and 10 remaining. 



Diyfaor. Dividoid. QuotUnt. 

37 ) 912763 ( 24669 

74 

"l72 
148 

"247 
222 




343 
333 

Remainder 10 



Proof. 

24669 

37 



172683 
74007 

10 Remainder. 



912763 Product, the same as the Dividend. 



Diviaor. Dividend. QuotieDt 

749 ) 37594802 ( 50193 
3745 



1448 
749 



6990 
6741 

"2492 
2247 

Remainder 245 



The 1st remainder being 14, bring 
down 4 from the dividend; then 
749 in 144 is not sufficient ; put 
in the quotient, and bring down the 
next figure 8, and proceed as before. 



* The remainder must always be less than the divisor. Shodd it be 
ereater, remove the last figure put in the quotient, and place a greater 
mstead. 



SIMPLE DIVISION. 
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Exercises. 



20. Divide 

21. Divide 

22. Divide 

23. Divide 

24. Divide 

25. Divide 

26. Divide 

27. Divide 

28. Divide 

29. Divide 



147689 

520796 

8371069 

20458912 

32704163 

90258571 

457609283 

7213684572 

30718695274 

325170913245 



by 31. 
by 73. 
by 123. 
by 365. 
by 927. 
by 1435. 
by 3047. 
by 8205. 
by 32691. 
by210472. 



Quo. 62897+ 1376 rem. 
Quo. 150183+ 1682 rem. 
Quo. 879181+ 4467 rem. 
Quo. 909668+ 8686 rem. 
Quo. 1544960+92125 rem. 



When there are ciphers at the end of the divisor^ as in 
the following 



Ejeamples. 
Dividend. 
Divisor 8,00 ) 2107658,34 

263457+234 



Cut them off, and also as many 
places off the dividend; divide as 
before, and to the last remainder 
annex the figures cut off. 



Diviflor. Dividend. Quotient 

76,000)594287,463(7819 
532 

"622 

608 

148 
76 

"727 

684 

43463 Rem. 



Here are three ciphers in the divi" 
sor ; consequently three figures (463) 
are cut off the dividend, and are 
annexed to the remainder. 



Exercises. 

30. Divide 8370469 by 700. 

31. Divide 3694578269 by 38000. 

32. Divide 12704589647 by 135000. Quotient 94108+9647 rem. 
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SIMPIifi DIVISION. 



There is a contracted way of performing Long Division^ 
which is sometimes called the Italian method^ :and differs 
only froOi the common method by oniitting the seyeral 
products. 

Example, 
Divisor. Dividend. Quotient. 
' 437)2875961(6581 ' 



2539 
"3546 



501 



437 in 2875, 6 : 6 times 7 are 42, 
42 from 45, 3 remain,' carry 4. It 
is to be observed that 4' is supposed 
to stand before 5, that 42 maybe 
subtracted ; and whatever figure is 
supposed to be so placed, is always 
carried to the next. 6 times 3 and 
4 carried are 22 ; 22 from 2/, 5 re- 
main, carry 2 ; 6 times 4 and 2 are 
26 ; 26 from 28, 2 remain. Bring 
down 9. 437 in 2530,5; 5 times 7 
are 35 ; 35 from 39, 4 remain, carry 3 ; 5 times 3 and 3 are 18 ; 18 
from 23, 5 remain, carry 2 ; 5 times 4 are 20, and 2 are 22 ; 22 from 
25, 3 remain. Bring down 6 ; 437 in 3546,8 ; 8 times 7 are 56 ; 56 
from 56, and carry 5 ; 8 times 3 and 5 are 29 ; 29 from 34, 5 re- 
main, carry 3 ; 8 times 4 and 3 are 35 ; 35 from 35, 0. Iiastly^ 
Bring down 1 ; 437 in 501, once ; 7 from 11, 4 remain, carry 1 ; 1 
nid 3 are 4 ; 4 from 10, 6 remain, carry 1 ; 1 and 4 are 5 ; 5 from 5, 0. 
The quotient is 6581 and 64 remaining. 



64 Remainder. 



Another Example, 
DivkOr. Dividend. Quotient 

7286 ) 5407^98 63 ( 74225 
30779 



16398 

18286 



37163 



738 Hemalnder 



' Proof, ' 

MultipUcand 74225 
MultipHer ... 7285 



371125 
593800 
148450 
519575 

738 Remainder. 



540729863 Product. 



The foregoing Exercises, from No. 20 to the end, may be worked 
by the contracted mdtjbod. . 






» - -^ • » 
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COMPOUND ADDITION 

Teaches to add numbers of dijflfereiit denominatians into 
one whole or total. 



NoTE.^j£ denotes Pounds. 

S Shillings. 

D Pence. 

\ One Farthing. 

i Two Farthings. 

} Three Farthings. 

• • • 

MONEY TABLE. 

2 Farthings ; l Halfpeany. 

4 Farthings.... 1 Penny. 

12 Pence .« 1 Shilling. 

20 ShiHiQ^ : I Potand, or Sovereign. 

fgs. D. 
4 = 1 

48 = 12 = 1 

£ 
960 = 240 = 20 = 1 



A Half-Crown=:2s. 6d. A Crown=:58. A Half-Sovereign =: lOs. 

A Ouinea=21s'. 
A Pound or Sovereign, sterling. money, is equal to r 



120 Two-penoes. 
80 Three-pences. 
60 Four-pences. 
40 Six-pences. 
30 Eight-penoes. 
20 ShiUings. 
12 Twenty-pences. 



10 Two-shillings. 

8 Half-Crowns. 

6 Three-shillings & four-pences 

5 Four-shillings. 

4 Crowns. 

3 Six-shillings & eight-pences. 

2 Ten-shillings* 



All Accounts ar^ kept in Pounds, Shillings, Pence, and Farthings. 
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COMPOUND ADDITION. 



Farthixos Table. 
d. 
4fg8. 1 

5 U 

6 li 

7 li 

8 3 

9 21 

10 24 

11 2f 

13 3i 

14 34 

16 3f 

16 4 

17 44 

18 44 

19 4| 

20 5 

To find the Pence in 
anj number of Far- 
things, divide by 4; 
the quotient will be 
Pence, & the remain, 
der, Farthings : 

Thus, 4) 27 fargs. 
thati8,27fg8. = 6|d. 



Pekce Table. 



12 pence. 
20 



24 

30 

86 

40 

48 

50 

60 

70 

72 

80 

84 

90 

96 

100 

108 

120 

130 

132 

140 

144 



s. 


d. 


1 





1 


8 


2 





2 


6 


3 





3 


4 


4 





4 


2 


5 





5 


10 


6 





6 


8 


7 





7 


6 


8 





8 


4 


9 





10 






10 10 

11 

11 8 

12 



To find the Shillings in 
any number of Pence, 
divide by 12; the quoti- 
ent will be Shillings ;the 
remainder. Pence. 

Thus, 12) 87 pence. 



that is, 87pence= 78.3d. 



Shillings Table. 

£ s. 

20 Sgs. . . I 

30 1 10 

40 2 

50 2 10 

60 3 

70 3 10 

80 4 

90 4 10 

100 5 

110 5 10 

120 6 

130 6 10 

140 7 

160 7 10 

160 8 

170 8 10 

180 9 

190 9 10 

200 ...... 10 

To find the Pounds in 
any number of Shillings, 
divide by20; the quotient 
will be Pounds, and the 
remainder. Shillings. 

Thus, 2,0) 17,5 Sgs. 



that is 175 Sg8=r£8. 15s. 



Example* 

Add as taught in Simple Addition, beginning 
with the farthings, thus— 
2...5...6...8...11...13...14, 14 fgs.=23id.-put 
down i, and carry 3 to the pence ; 3...6...14... 
15...22...26...37...46, 46d.=:3s. lOd ; put down 
10, and carry 3 to the shillings ; 3...9...17...21 
26...35...42...44; put down 4 and carry 4*- 
4...5...6...7...8...9, 94s.=£4. 148 ; put 1 to the 
4, making 14s, and carry 4 to the pounds. The 
1943 14 10| pounds are added exactly the same as Simple 

Additidh. The Total is £1943. 148. lOJd. 

Method of Proofs the same as in Simple Addition, see page 3. 



£ 


s. 


rf. 


346 


12 


^\ 


18 


7 


n 


923 


19 


4f 


48 


16 


n 


367 


14 


14 


43 


18 


H 


195 


6 


34 



* The units figure of the Shillings may always be put down before you 
add the tens line. 









TROT WBIOHT 


■ 




J 








Exercises. 








[1] 


J^l 


.PI 




w 




« 1*1 


£ 8, 


£ 


8. 


£ 8. 


£ 


8, 


d. 


£ 8. d. 


27 8 


370 


12 


165 18 


25 


12 


6 


17 14 8 


39 6 


65 


8 


526 12 


6 


14 


2 


26 17 11 


52 4 


147 


14 


254 14 


24 


15 


5 


54 12 5 


83 9 


306 


19 


367 16 


3 


16 


4 


27 8 10 


75 3 


43 


15 


418 19 


26 


12 


3 


9 19 7 


41 5 


971 


9 


36 11 


65 


14 


7 


20 5 9 


• 


[6] 






[7] 




m 




[91 


£ 8. 


d. 


£ 


8. </. 


£ 


8. 


d. 


8. d. 


6 12 


n 


14 


12 81 
8 3| 


405 


19 


H 


11 lOi 
19 84 


3 18 


104 


9 


37 


15 


lOJ 


5 6 


3 


25 


19 m 


4 


4 


8 


4 7f 


8 17 


9} 


1 


12 5} 


312 


18 


u 


18 2 


4 14 


H 


8 


6 11 


' 96 


10 


114 


15 111 


2 9 


4 


15 


13 2i 

^■ 


943 


5 


Of 


10 104 


/ 
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10. A person is indebted to A, £47. 128. OJd^to B, £300. 78. 44d.- 
to C, £73. 18s. lld.-to D, £52. lOs. 7}d.-to £, £107. 5s. 8}d.*to F, 
£41 . IOb. 14d.-tuid to G, £97. Ids. O^d. Reqiilxod tlie luuwuui uf Uo 
debts ? Answer £720. 1 8s. lOd. 

11. EowesF for bread £3. 7s. 2}d.-for butter £2. 188. 94d.-for 
cheese 19s. 104d.-for sugar £4. 13s. 7^-for tea £1. 8s. 5d.-and for 
other articles £18. 17s. 6d. How much is E indebted altogether ? 
Answer £32. 5s. 5d. 

12. A collector of cash gives an account that A paid him 
£20. 188. 9d.-B, £8.78.11}d.-C, £45. 168. 14d.-D, £12. 128. 7id.- 
E, £36. 3s. 4d.-F, £4. 19s. 9id.-G, £10. 28. 8d.-& H, £19. 138. Ofd. 
Required the amount of the sums ? Answer £158. 14s. 4d. 



TROY WEIGHT, 

By this weight are weighed Gt>ld, Silver^ Jewels, 

precious Stones, Liquors, and most other things of a fine 

or costly nature. 

THE TABLE. 

4 Grains (grs.) 1 Carat car. 

24 Gb:^n8, or 6 Carats ... 1 Pennyweight dwt. 

20 Pennyweights..... 1 Ounce oz. 

12 Ounces 1 Pound lb. 



AVOIBDDPOIS WEIGHT. 



34 = 6 

480 = 120 

6780 = 1440 

The standu-d for gold a 

with 3 caiBtB of bUo^. 

Exaiapk. 



1 Pennyweight. 
20 = 1 Ounce. 
MO = 12 = 1 Found. 

B mixture of 22 carat* of 



17 



15 18 



70 8 16 22 



[181 



nnyweightB; 3.. .6.. .13. ..19... 
[i..!30...35,inrr73;3,..4,..5...6...7,iiiBking 

75 pennyweigilsj 7*T-20 (hecauso 20 penny. 
weigtts=l ounce) are 3 and 15 ov«r, carry 3 
CO the ouncea;3...!)...17...2S...32...41...44; 
44-^13 (becauae 13 ounces^] pound) are 3 
and 8 over, carry 3 to the pounds. The pounds 
are added as in Simple Addition. 
-T-he~H>talis70Jb. Soz. 1 6 dwts. 33 grs. 

Exercise). 

II U 17 
3 6 1! 



4 10 5 -18 



of life ; bIso all metals, except Gold and Silver. 



AV0IBDUP0I8 WEIGHT. 
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THE TABLE. 

16 Drams (dr.) 1 Ounoe oz. 

16 Ounces 1 Pound lb. 

8 lb 1 Stone of Meat st. 

28 lb 1 Quarter qr. 

4 Qrs. orll2lb 1 Hundred- weight... Cwt. 

20 Cwt 1 Ton T. 



1 Ounce. 
16 = 1 Pound. 
448 = 28 = 1 Quarter. 
1792 = 112 = 4 = 1 Cwt. 
36840 = 2240 = 80 = 20 = 1 Ton. 





Drams. 

16 = 

256 = 

7168 = 

28672 = 

673440 = 




Ejpample,* 


Tons. 


Cwt qn. lb. 


7 

5 
2 
1 
6 
3 


15 2 12 
7 1 14 

18 25 
4 3 8 

19 1 6 
1 2 26 



27 3 7 



6...12...20...25...29...31, carry3;3...5...7... 
8...9, makingOl ; 91-r28 (because 28 lb.=lqr.) 
are 3 and 7 over, carry 3 to the quarters ; 3... 
5. ..6. ..9... 10.. .12; 12r74 (because . 4 qrs.=: 
1 Cwt.) are 3, carry 3 to the Cwt; 3.. .4. ..13... 
17...25...32...37,carry3 ; 3...4...5...6,making 
63 ; 63-7-20 (because 20Cwt.=l ton) are 3, and 
3 over, carry 8 to the tons. Tons, the same 
as Simple Addition. 

The Total is 27 tons. 3 cwt. qr. 7 lb. 



[191 

Cwt. qn. lb. ot. 

17 13 

2 25 
19 7 
8 16 14 

3 14 11 
23 8 







Exercises. 




[17] 




[18] 




lb. OB. 


dXB. 


Cwt. qn. lb. 
2 17 


Cw 


125 13 


14 


2 


274 8 


10 


1 3 19 


8 


318 15 


9 


5 2 26 


5 


42 10 


13 


4 8 





135 1 


8 


3 1 12 


1 


9 14 


12 


9 3 18 


4 



20. Bought 7 Cwt. 2 qrs. 24 lb. of Tea.-12 Cwt.O qrs. 19 lb. of 
Coffee.-25 Cwt. 3 qrs. 18 lb. of Loaf Sugar.^ Cwt. 1 qr. 22 lb. of 
Spices.-1 Cwt.2 qrs. 171b. of Raisins; and 20 Cwt. 3 qrs. 6 lb. of 
moist Sugar. Wl^t is the weight of the whole ? Answer 73 Cwt. 
2 qrs. 22 lb. ' . . 



* To give an example in each of the following Weights and Mea- 
sures, would be unnecessary. They are all performed by one principle. 
Divide the total by as many as make one of the next higher name, 
put down the remainder, and carry the quotient to the next line.> 
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APOTHECARIES' WEIGHT 

Is chiefly used by Apothecaries and Druggists in com- 
pounding medicines. 

THE TABLE. 

20 Grains (gr.) 1 Scrapie scr.* 

3 Scruples 1 Dram ......... dr. 

8 Drams 1 Ounce oz. 

12 Ounces 1 Pound lb. 

Chrains. 

20 = 1 Scruple. 
60 = 3=1 Dram. 
430 == 24 = 8 = 1 Ounce. 
5760 = 288 = 96 = 12 = 1 Found. 

EZEHCISES. 



.. 12^1 






[22] 
dr. scr. 






[23] 






lb 01. 


dr. 


Ob 


fi 


Ibb 


oz. dr. 


scr. 


RT* 


4 9 


3 


15 


3 


1 


4 5 


1 


15 


2 10 


6 


8 


7 2 


8 


5 


7 





4 


1 3 


5 


14 


2 1 


16 


4 


11 2 


2 


18 


10 4 


2 


9 


6 1 


4 


6 


7 1 


1 


13 



5 110 70 015 23027 

767 3529 7 10 60 12 



24. A druggist mixed 11 lb. 2 oz. 5 drs.— 3 lb. 6 oz. 4 drs.<i— 9 oz. 
6 drs.— 2 lb. 10 oz. 2 drs.— 3 lb. 8 drs.— and 4 lb. 2 oz. 6 drs. together. 
Required the weight of the composition ? Answer 25 lb. 8 oz. 7 drs. 



WOOL WEIGHT 

Is used for weighing Wool only. 

THE TABLE. 

7 Pounds ab.) 1 Clove cL 

2 Cloves, or 14 lb 1 Stone st. 

2 Stone, or 28 lb. 1 Tod td. 

6i Tods, or 13 Stone 1 Wey wy. 

2 Weys 1 Sack sa. 

12 Sacks 1 Last la. 



* Physicians make use of other characters m writing prescriptions. 



CLOTH HBABUBB. 23 

Pounds 

7 =: 1 Clove. 

14 = 2 = 1 Stone. 

28 = 4 = 2 = 1 Tod. 

182 = 26 = 13 = 61 = 1 Wey. 

364 = 62 = 26 = 13 = 2 = 1 Sack. 

4368 = 624 =: 312 = 156 = 24 = 12 = 1 Last. 

Exercises. 



[26] 


• 




[261 




[271 




8t d. 


llx 


7 


td. St 


d. 


la. n. 


wy. 


18 


6 


3 1 





28 5 


1 


15 1 


4 


7 


44 


1 


19 7 


1 


17 1 


2 


8 


6 1 


1 


6 11 





24 


3 


4 


2i 


1 


35 3 


1 


35 1 


5 


3 


2 1 





17 8 


1 


14 





5 


5 1 


1 


29 4 








28. A woolstapler bought 8 sa. 1 wy. 4 tds.— 7 sa. 1 wy. 5 tdc 
6«a. 3 tds.— 10 sa. 1 wy. 6 tds. ;— and 12 sa. 1 wy. 2 tds. of Wool. What 
was the whole quantity ? Answer 46 sacks, I wey, i tod. 



CLOTH MEASURE 

Is used for measuring Woollens^ Linens^ Cottons> 

Silks, &c. 

THE TABLE. 

2^ Inches (in.) 1 NaiL nL 

4 Nails 1 Quarter of a yard...... qr. 

3 Quarters 1 Flemish Ell fl.e. 

4 Quarters 1 Yard yd. 

5 Quarters 1 English £U • e.e. 

6 Quarters 1 French Ell fr.e. 

Inches 
2J = 1 NaU. 
9=4 = 1 Quarter. 
36 = 16 = 4 = 1 Yard. 
27 = 12 = 3 = 1 Fleimsh EIL 
46 = 20 = 5 = 1 English EU. 
54 = 24 = 6 = 1 French EU. 



24 LONG HEASUBB. 

EXZKCISES. 

[29] [30] [31] 

yds. ^B. nil. EUiEog. qn. nls. E]]8Flfim.qx8. nk. 



S5 


2 


3 


26 


3 


2 


24 


2 


1 


52 


1 


2 


17 


2 


3 


17 


2 


3 


17 


2 


1 


26 


3 





15 


1 


2 


26 


3 


3 


16 


1 


2 


16 





1 


14 


1 


2 


28 


4 


3 


34 


2 


3 


27 


2 


3 


14 


2 


2 


9 


1 


1 

















32. Bought six parcels of doth ; the Ist contained 37 yds. 1 qr. 
2 nls—- the 2d, 54 yds. 3 qrs. 1 nL— the 3d, 16 yds. 1 qr. 1 nL— the 4th, 
72 yds. 1 qr. 3 nls.— the 6th, 23 yds. 2 qrs. ; and the 6th, 31 yds. 
2 qrs. 3 nls. How many yards were purchased ? Answer 235 yds. 
qr. 2 nls. 

LONG MEASURE 

Is used for measuring the distance of places from each 
other. 

THE TABLE. 

3 Barleycorns (b. c.) 1 Inch in. 

12 Inches 1 Foot ft. 

3 Feet 1 Yard yd. 

6 Feet 1 Fathom fath. 

51 Yards, or I64 Feet 1 Bod, Pole, or Perch... rd. 

40 Poles I Furlong fur. 

8 Furlongs, or 1760 Yards... 1 Mile mL 

3 Miles 1 League lea. 

Geographical,, or \ , D«rpfi« ©or deir 

British Miles / * l>egree or deg. 

Bar. C 

3 = 1 Inch. 

36 = 12 = 1 Foot. 

108 = 36 = 3 = 1 Yard. 

694 = 198 = 164 = H = 1 Pole. 

23760 = 7920 = 660 = 220 = 40 = 1 Furlong. 

190080 = 63360 = 5280 = I76O = 320 = 8 = 1 MUe. 



60 



I 



SQUABS^ OB LAND MBA8UBB. 25 



[831 






[34] 






[351 




Ft in. 


b.c. 


Lea. 


mi. 


flir. 


ML 


tax. po. 


yds. 


74 11 


2 


19 


2 


5 


7 


6 28 


^ 


49 10 


I 


6 


2 


7 


5 


2 17 


3 


37 8 


2 


35 


1 


3 





7 33 


34 


15 7 





18 





2 


3 


1 25 


u 


8 8 


1 


14 


1 


6 


4 


3 9 


5 


36 9 


2 


28 


2 


4 


6 


4 14 


4* 











36. The diBtance from £ to F is 2 mil.3 for. 18 po^from F to O 
5 mil. 1 fur. 25 po.-from O to H 7 mil. 7 fur. 12 po.-from H to I 
8 mil. 3 fur. 31 po.*from I to K 4 mil. 3 fur. 15 po. Required the 
whole distance from £ to K ?-.-An8wer 28 mil. 3 fiir. 21 po. 



SQUARE, OB LAND MEASURE. 

By this measure. Land and all Husbandmen's work are 
measured; also all kinds of Artificers' work; and all dimen- 
sions of Length and Breadth only. 

THE TABLE. 



> 1 Square Pole sq.po. 



144 Square Inches <8q. in.) 1 Square Foot sq.ft. 

9 Square Feet 1 Square Yard sq. yd. 

30^ Square Yards, or 

272^ Square Feet 

40 Poles 1 Rood rd, 

4 Roods, or 4840 Square Yards ... 1 Acre ac. 

640 Acres....... 1 Square Mile sq.mi. 

Inches. 

144 = 1 Foot. 

1296 = 9=1 Yard. 

38204 = 272^ =: 30} = 1 Pole. 
1568160 = 10890 = 1210 =: 40 rs I Rood. 
6272640 = 43560 =' 4840 = 160 = 4 = 1 Acre. 

A square number is produced by multiplying the given number 

with itself. Thus the square of 4, is 4X4, or 16. So also, 12 inches 

in Long Mea8ure==l foot ; but 12 squared, or H4 inches^l square 

foot. 

c 



26 8QUABB, OB LAND MEASURE. 







Exercises. 








1371 




[38] 






[39] 




S(i*ycbk ft* 


in. 


Act. rda 


po. 


Po. 


yds. 


ft. 


175 7 


104 


28 1 


34 


5 


174 


3 


38 3 


29 


17 3 


14 


2 


25 


6 


47 5 


75 


10 1 


27 


1 


134 


7 


156 8 


131 


74 2 


19 


4 


8i 


5 


81 6 


76 


63 1 


31 


3 


7 





235 2 


24 


55 3 


38 


6 


m 


4 



40. A gentleman had five fields : the Ist contained 4 acr. 3 rds. 
25 po.-the 2d, 6 acr. rd.37 po.-the 3d, 3 acr. 1 rd. 20 po.-the 4th, 
7 acr. 3 rds. 31 pa-and the 5th, 10 acr. 1 rd. 17 po. . What was the 
whole number of acres ?«- Answer 32 acr. 3 rds. 10 po. 



CUBIC, OB SOLID MEASURE 

Is used in measuring Timber, Stone, &c. and all bodies 
that have length, breadth, and thickness ; also the freight 
or loading of ships. 

THE TABLE. 

1728 Cubic Inches (c. in.) 1 Cubic Foot eft. 

27 Cubic Feet 1 Cubic Yard c. yd. 

40 Feet of rough Timber, or 1 . , „ , 

-^ ^ ., ^. r 1 Load or Ton Lort. 

50 Feet of hewn ditto J 

42 Feet 1 Ton of Shipping. 

A cubic number is produced by multiplying the given number 
twice with itself. Thus the cube of 5, is 5X5X5=125. So also 
12 inches in Long Measure=l foot. But 12 cubed, or 1728 inches, 
=1 cubic foot. 







EXEBCISES. 






[41] 




[42] 




[43] 


Yda. ft. 


in. 


Yds. ft. in. 


Yds. 


ft. in. 


35 18 


35 


706 22 ^ 


5 


16 939 


17 5 


21 


437 16 8 


3 


25 1376 


40 23 


96 


593 18 29 


4 


10 725 


59 4 


58 


406 17 50 


1 


18 943 


37 16 


9 


28 9 43 


2 


7 29 


5 22 


73 


591 10 95 


1 


24 570 



(27) 

WINE MEASURE 

Is used for measuring Wines^ Spirits^ Cider^ Oil> Vine- 
gar> Milk^ &c. 

THE TABLE. 

2 Pints (pt.)..... 1 Quart qt. 

4 Qoarts 1 Oallon gal. 

18 Gallons. 1 Rundlet rund. 

42 Gallons 1 Tierce tie. 

63 Gallons 1 Hogshead hhd. 

84 Gallons 1 Puncheon.... pun. 

126 Gallons 1 Pipe or Butt p. orb. 

2 Pipes, or 252 Gallons 1 Tun t. 

Pints. 

2 = 1 Quart. 

8 = 4=1 Gallon. 

336 = 168 = 42 = 1 Tierce. 

504 = 252 = 63 = H= 1 Hogshead. 

672 = 336 = 84 = 2 = U= 1 Puncheon. 

1008 = 504 = 126 = 3 = 2 = l\=z 1 Pipe. 

2016 = 1008 =252 = 6 = 4 = 3=2 = 1 Tun. 

Before the Act of Uniformity, which took effect January 1, 1826, 
there were four different measures of capacity used in England ; but 
these are now equalized by the imperial standard gallon, which con- 
tains exactly 10 lbs. ayoirdupois of pure water. 











EXEHCISES. 












[44] 






[46] 






[46] 




Hhdi. 


gal- 


qts. 


T. 


hbda. 


8bL 


T. 


hfadt. 


fSfHi- 


qtt. 


86 


45 


3 


13 


3 


15 


14 


3 


27 


2 


39 


57 


2 


8 


1 


37 


9 


2 


36 


3 


47 


39 


3 


14 


1 


20 


17 





39 


2 


96 


55 





25 





12 


75 


2 


16 


1 


49 


48 


1' 


3 


2 


9 


54 


1 


19 


2 


58 


23 


2 


12 


3 


21 


97 


3 


34 


3 





47* A Wine Merchant sold 2 hhds. 15 gals. 3 qts. of Sherry. — 
5 hhds. 43 gals. 2 qts. of Madeira.-3 hhds. 7 gals, of Bucella8.-7 hhds. 
53 gals. 3 qts. of Port ; and 4 hhds. 27 gals. 1 qt. of Claret. How 
much did he sell in all ?<^Answer 23 hhds. 21 gals. 1 qt. 

C 2 
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BEER MEASURE 
Is used for measuring all Malt Liquors. 

THE TABLE. 

Sf Pints (pt.) 1 Quart qt. 

4 Quarto 1 Oallon gal. 

9 GaUons ».... 1 Firkin fir. 

18 Gallons 1 Kilderkin kiL 

36 GaUons 1 Barrel bar. 

54 Gallons 1 Hogshead hhd. 

108 Gallons 1 Butt butt. 

2 Butts, or 216 GaUons 1 Tun t. 

Pints. 
2 = 1 Quart. 
8 = 4 = 1 Gallon. 
72 = 36 = 9=1 Firkin. 
144 = 72 = 18 = 2 = 1 Kilderkin. 
288 = 144 = 36 = 4 = 2 = 1 Barrel. 
432 = 216 = 54 = 6 = 3 = !(= 1 Hogriiead. 
864 = 432 = 108 =12= 6=3=2=1 Butt. 
1728 = 864 = 216 = 24 = 12 = e = 4 = 2 = 1 Tun. 

£XEBCI8X8. 

[48] [49] [50] 

Hhda. gal. pts. KU. gaL qti. Butts, hhdi. giL qtfc 

71 37 2 7 12 1 1 1 30 3 

45 45 5 5 15 3 1 18 1 

8 29 7 13 6 2 14 3 

16 18 49211352 

83 16 6 1 13 1 1 49 

19 33 873 2172 



51. Received from a Brewer the following quantities of Beer, mz. 
5 hhds. 17 gal8.~3 hhds. 25 gals. 1 qt.— 1 hhd. 8 gals. 2 qto. 1 pU— 
37 gals. 1 qt. 1 pt. ; and 2 hhds. 5 gals. 3 qts.^1 demand the whole 
*i*y ?— Answer 12 hhds. 40 gals. 



(39) 

DRY MEASURE. 

By this Measure^ Com^ Salt, Fruit, Wheat, Sec. are 

measured. 

THE TABLE. 

2 Pints (pts.) 1 Quart qt. 

2 Quarts I Pottle pot, 

2 Pottles, or 4 Quarts 1 Gallon gaL 

2 Gallons 1 Peck pk. 

4 Pecks 1 Bushel bush. 

4 Bushels 1 Coom ooom. 

2 Cooms, or 8 Bushds.... ^ 1 Quarter •'.. qr. 

5 Quarters 1 Wey, or Load wey. 

2 Weys ^ 1 Last. 

Pints. 
8 = 1 Gallon* 

16 = 2 = 1 Peck. 

«4 = 8 = 4=1 Bushel 

856 = 38 = 16 = 4 = 1 Ckmni. 

518 = 64 = 38 = 8 = 8 = 1 Quarter. 

8560 = 320 = 160 = 40 = 10 = 5 = 1 Wey. 

5180 = 640 = 380 = 80 = 30 = 10 = 8 = 1 Last. 









EsXKCIBEfl. 












[52] 




[53] 






[54] 




QtB, 


but. 


»!». 


Bui. pb. 


fliL 


LastB. 


qn. 


bus. 


pki. 


17 


7 


8 


38 8 





5 


7 


2 


2 


89 


5 


3 


17 3 


1 


7 


3 


7 


3 


46 


3 


1 


46 2 


1 


3 


6 


5 


3 


93 


4 


8 


35 3 





4 


9 


4 


2 


5 





3 


92 1 


1 


6 





6 





88 


8 





14 2 





8 


5 


3 


2 



55. Purchased 50 qrs. 3 bus. 2 pks. of Wheat.— 7 qrs. 5 bus. 3 pks. 
of Oats.-^] qrs. 6 bus. 2 pks. of R7e.-*19 qrs. 4 bus. of Barley— and 
S qrs. 7 bus. 3 pks. of Beans. What was the whole quantity ? 

Answer 118 qrs. 3 bus. 2 pks. 
C3 



(30) 
TIME. • 

THE TABLE. 

00 ThirdiO 1 Second 1" 

60 Seconds 1 Minute 1' 

60 Minutes .• 1 Hour hr. 

24 Hours 1 Day day. 

7 Days 1 Week wk. 

4 Weeks, or 28 Days I Month mon. 

366^ Days, or 52 Weeks 1 Year yr. 

Seconds. 

60 = 1 Minute. 

3600 = 60 = 1 Hour. 

86400 = 1440 = 24 = 1 Day. 

604800 = 10080 = 168 z=: 7 = 1 Week. 

2419200 = 40320 = 672 =:: 28 = 4 = 1 Month. 
31557600 = 525960 = 8766 = 365^= 1 Year. 

Thirty days hath September, 
April, June, and Noyember ; 
February hath twenty-eight alone. 
And all the rest have thirty-one ; 
Except in Leap Year, then's the time. 
When February's days are twenty-ninew 

Leap Year happens every 4th year, and is known bv dividing the 
year by 4, and if there be no remainder, that year is Leap Year. 

The Tropical or Solar Year is usually reckoned at 365^ days ; but 
its accurate length, as determined from astronomical obsOTvations, is 
366 days, 5 hours, 48^ 48^ 

Exercises. 
[66] [67] [58] 



WkB. days. 


hn. 


Days. 


las. 


f 


Days. 


hXB. 


1 


It 


8 5 


12 


37 


17 


45 


5 


11 


17 


55 


4 3 


18 


45 


22 


37 


3 


13 


42 


47 


1 4 


21 


18 


9 


18 


^ 


9 


15 


18 


6 


9 


19 


15 


22 


1 


7 


37 


13 


3 


13 


33 


18 


51 


2 


21 


9 


36 


7 2 


22 


24 


20 


4 


1 


18 


52 


24 



MISCELLANEOUS TABLE. 

12 Articles, of any kind ] Dozen. 

20 Articles 1 Score. 

12 Dozen 1 Gross. 

24 Sheets of Paper 1 Quire. 

20 Quires 1 Ream. 

2 Reams 1 Bundle. 



(31) 



COMPOUND SUBTRACTION 

Teaches to find the difference between two nnmben of 
different denominations. 



Example, 
£ s. d, 

17 12 8 
9 15 3 

7 17 5 



B^n with the lowest name, pence. 8 from 8, 5. 
15 from 12 cannot be taken ; borrow 20, because 
20 8himng8=£l* ; 20 added to 12, are 82 ; 15 from 
32, 17. 1, that was borrowed, added to 9, are 10 ; 
10 from 17, 7. The remainder, or difference, is 
£7. 17s. 5d. 

Method ofPro(ifis the same as Simple Subtraction. 

^ '* d. Begin with the farthings. 3 farthings from 

371 15 2^ 1 farUung cannot betaken: borrow 4*, because 
136 8 ^ 4 farthings=l penny ; 4 added to 1 are 5— d from 
5, 2. 1, that was borrowed, added to 9, are 10 ; 
10 from 2 cannot be taken— borrow 12,* because 
12d.=l shilling ; 12 added to 2 are 14^10 from 14, 4. 1, that was 
borrowed, add^ to 8, are 9 ; 9 from 15, 6. The Pounds are the 

same as Simple Subtraction. The difference is j£135. 6s. A^L 
« 

Exercises. 



135 6 44 



ni 



m 



[3] 



s. 



8, 



8, 



8. d. 



^7 12 

15 8 


35 6 
12 14 


7 
5 


14 8 
9 6 


• 

d. 

9f 
«4 


40 15 4 
17 10 9 












PI 
£ 8. d. 

82 12 1 
33 14 6 


[6] 

£ 8. d. 

5 18 7i 
3 12 5i 




in 

£ 8. 

28 5 
12 14 


m 

£ 8. d. 

47 16 0} 
3 11 4i 






[9] 
£ 8. d. 

21 9 51 
4 17 i} 


[10] 

£ 8. d. 

250 8 
75 12 6 


[111 

£ 8. 

7 3 

2 14 


d. 


[121 

£ 8. d. 

38 1 
7 14 H 













* Note that you always borrow as many of the less as make one of tlie 
next greater denomination. 

C 4 
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TBOT WSIOHT. 



13. From £15. ISs. 9}d. take £8. 19s. 7}d. 

14. From £172. IBs. 8d. take £94. 18s. 1<^ 

15. Borrowed £25. 14s. lid., and leturned in part £12. 178. SJd. 
VHiat remains due ?_^An8wer £12. 17s. 4\<du 

16. Lenta person £158. 13s. 94d. and he has returned £79. 158. 3fd* 
What remains due ? — Answer £78. 18s. 5}d. 



£ «. 

471 18 

26 17 

375 10 

89 7 

300 11 

77 13 

4 16 

134 15 



Balance the following Sums.* 



•i 
11 

84 

I' 



im 



£ 


«. 


dL 


175 


3 


04 


28 


17 


H 


1000 


12 


3 


4 





91 


37 


15 


11 


2 


19 


lOf 


128 


8 


04 


5 


11 


H 





Answer £98. 28. 44d. 





Example, 


lb. 


oz. dwta. gn. 


75 


8 16 20 


40 


10 17 6 


34 9 19 14 



TROY WEIGHT. 



6 from 20, 14. 17 irom 16 cannot be taken— 
borrow 20 (because 20 dwt8=loz.) 20-4-16 
==36; 17 from 36, 19. 1, that was bor. 
rowed, added to 10, are 11— >11 from 8 can-, 
not be taken ; borrow 12, (because 12 oz. 
=1 lb.,) 12+8=20. 11 from 20, 9. 1 is 
added to the pounds, and these performed 
as in Simple Subtraction. 
The difference is 341b. 9oz. 19dwt8. 14 grs. 







ExERCISEg. 










[18] 


[19] 




[20] 




OS. 


dwti. gn. 


lb. OB. dwtB. 


lb. 


01. dwtB. 


«»• 


17 


8 15 


291 7 15 


503 


6 17 


21 


5 


16 21 


174 9 12 


436 


2 17 


22 











21 . A Silversmith had 7 lb. 8 oz. 9 grs. of silver, and melted down 
3 lb. 10 OB. 7 dwts. 15 grs. How much had he remaining ? 

Answer, 3 lb. 9 oz. 12 dwts. 18 gfs. 

~^e difierence between the Totals is the Bahmce. 



(83) 

AVOIRDUPOIS WEIGHT.' 

ExBKcnBs. 

[22] 128] [24] 

lb. OS. diB. Cwt qr. lb. Cwt qr. Ux oi. 

120 JO 4 307 2 10 4 2 13 9 

17 10 13 159 3 21 2 3 16 4 



25. A Grocer bought 18 Cwt. 1 qr. 17 lb. of Sugar, and made 
5 Cwt. 2 qrs. 19 lb. into parcels. What quantity remained ? 

Answer 12 Cwt. 2 qrs. 261b. 

APOTHECARIES' WEIGHT. 

[26] [27] [28] 

lb. Ob dr. set. oc dr. ler. gr. lb. o>. dr. scr. gr. 

4210 15 004 37 370 14 

3521 761 15 19 531 18 



29. An Apothecary bought 3 lb. 2 oz. 5 drs. 1 scr. of Rhubarb, and 
sold 1 lb. 5 oe. 3 dn What quantity had he left ? 

Answer 1 lb. 9 oz. 2 dr. 1 scr. 



La. 

28 
16 


[30] 
aa. wy. 

9 1 
10 1 


WOOL WEIGHT 

[31] 
Sa.wy.td. St. 

56 1 6 1 
37 1 3 


1 
• 

Wy. 

98 
63 


[32] 
td. St 

4 1 

5 1 


d. 


1 









33. Bought 37 sa. 1 wy. 3 tds. of Wool, whereof 14 sks. 4^ tds. 
being damaged ; what quantity was fit for use ? 

Ans. 23 scks. 5 tds. 

* To give an example in each of the following Weights and Measures 
woold be unnecessary. They are all performed by one principle. When it is 
required) borrow as many of the less as make one of the next higher name. 
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CLOTH MEASURE. 



I»*l 




l»l 




[3q 


T^ fii. 


■li. 


ESflt. fii. 


■k. 


Tdb 9S. ■!■. in 


174 S 


1 


171 1 


3 


32 1 3 1 


39 3 


9 


74 4 


9 


15 8 1 8 



37. From853yds. takeS0l7ds.8<|is.liiLlm. 

651 yds. 1 qr. 8 nk. 14 in- 



LONG MEASURE. 



[381 


[39] 




[401 




Ua. (Bft. fiv. 


Ydfc ft. 'm. 


Lea. 


mi. ftir. 


po^ 


81 8 4 


69 4 


174 


8 6 


89 


17 1 6 


87 8 9 


58 


8 7 


33 



41. Ttke 7 mi. 6 fur. 38 po. from 18 mi 3 for. 

Answer I0mi.4fiar.8po. 



SQUARE, OR LAND MEASURE. 

[481 [431 1^1 

Aer. 10. po. Acr. id. poL Aer. id. pow ydb 

17 1 14 69 8 13 75 3 19 13 

15 8 8 30 3 88 61 3 38 10 



45. A person had two pieces of groond: the firstmeasored 19 acr. 
3 rd. 17 po. ; and the second, 43 acr. 1 rd. 19 po. How much laifper 
was one piece than the other ? — ^Answer 83 acr. 8 rd. 8 po. 



WINE MEASURE. 



146] 


[47] 




[48] 




Ton. hhds. gtl. 


Tub. hhdB. gd. 


qfiB. 


Tier. gaL 


qtl. 


17 8 83 


87 1 80 


8 


16 18 


3 


9 1 35 


9 38 


3 


7 89 


8 
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49. A caak of wine contained 48 gal. 2 qts. ; and 19 gal. 3 qts. 
li pt. were drawn off. What was the quantity remaining ? 

Answer 28 gab. 2 qts. 4 pt. 



BEER MEASURE. 

£XERCTS£S. 

[50] [51] [52] 

Hhda. gab. pta. Bar. gal. qta. Butts, tahda. gaL qts. 

42 17 3 37 28 7 3 1 

18 21 6 14 29 2 5 1 18 3 



53. A Brewer drew 7 hhds. 21 gal. 2 qts. from a large vat which 
contained 18 hhds. 30 gal. How much beef remained ? 

Answer 1 1 hhds. 8 gal. 2 qt. 



DRY MEASURE. 

[54] [55] [56] 

Qn. bus. gaL Qts. bus- jdu. Wy. qzs. bus. pks. 

15 3 5 87 3 1 121 1 3 2 

676 19 52 81 423 



57* From 20 wys., take 8 wys. 3 qrs. 1 pk. 

Answer 11 wys. 1 qr. 7 bus. 3 pks 



TIME. 

[58] [59] [60] 

Oy. bxs. min. Yzs. ma wks. dyt> Mo. wIcb. dys. bxs. 

114 17 26 97 7 2 4 8 13 9 

72 10 37 23 9 3 5 2 2 4 19 



61. From 78 months, take 43 mo. I wk. 3 dys. 1 hr. 

Answer 34 mo. 2 wks. 3 dys. 23 hrs. 
G 6 
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COMPOUND MULTIPLICATION 

Teaches to increase numbers of different denominations 
by repeating them a proposed number of times. 

When the Multiplier does not exceed 12. 



Examples, 

£ s. 

MultipUcand 3 14 
Multiplier... 

Product 



2 



7 9 5 



Twice 2 (farthings) 4 ; 4 farthings =s 1 
penny ; cany 1 to die pence. Twice 8 
and 1 are 17 ; 17d. = Is. 5d. ; put 5 under 
the pence, and carry one to the shillings. 

Twice 14 and 1 are 29 ; 298.=£1 . 9s. ; 
put 9 under the shillings, and carry 1 to 
the pounds. Twice 3 and 1 are 7.^The 
Product is £7.9s.5d. 

12 times 3 are 36 ; 36 £uthings = 9d., 
carry 9. 12 times 3 and 9 are 45 ; 45d. 
= 3s. 9d., put 9 under the pence, and 
carry 3. 12 times 15 and 3 are 183 ; 
183s. =: £9. 3s., put 3 under the shil. 
lings, and carry 9. 12 times 7 and 9 are 
93. The Product is £93. 38. 9d. 



Me&todqfProaf is hj Compound Division, when learned. 



£ 9 d. 

MultipUcand 7 15 3} 
Multiplier... 12 

Product .93 3 9 



Exercises. 



1. 2 lb. of Sugar, at 8$d. per lb. 

2. 3 yards of Cloth, at 28. 3id. per yard. 

3. 4 lb. of Coffee, at 2s. 9|d. per lb. 

4. 5 gallons of Ale, at 7s. 3d. per gallon. 

5. 6 days* Wages, at 68. lOd. per day. 

6. 7 pecks of Com, at 12. 5§d. per peck. 

7. 8 lb. of Chocolate, at 3s. 9}d. per lb. 

8. 9 lb. of Candles, at Is. 10^. per lb. 

9. 10 bushels of Oats, at 18s. 7|d. per bushel. 

10. 11 ounces of Silver, at 5s. l^d. per ounce. 

11. 12 barrels of Beer, at £1. 13s. 2d. per barrel. 



COHPOtTMB MITLI^IPLIOATIOK. 



87 



When the Multiplier exceeds 12, and has two component 
parts. 

84 quarters of Oats, at £1 . lis. 8d. per quarter. 



Example. 

£ 8. d, 

1 11 8 

12 



19 





7 



138 



13 and 7 are the componeot parts of 84, be- 
cause 12 times 7=84. First multiply by 12, and 
the product again by 7. 



EnEBCIBSB. 

12. 20 lb. of Tobacco, at 3s.9$d.per lb.— Answer, £3. 15s. lOd. 

13. 33 stone of Beef, at 2s. 7id. per stone*— Answer, £4. 6s. 7id. 

14. 45 lb. of Tea, at 7s. lOd. per lb.— Answer, £17. 12s. 6d. 

15. 54 pints of Wine, at 3s. 2^. per pint— Answer, £8. 13s. 3d. 
10. 66 yards of Linen, at 5s. djd* per yard.— Answer, £18. 4s. 4id. 

17. 81 Cwt. of Cheese, at £2..17s. 9d. per Cwt— Ans. £233. 1 7s. 9d. 

18. 90 loads of Hay, at £3. i4s. 2d. per load^-Ansuer, £333. 15s. 

19. 132 bushels of Wheat,at 12s.5|d. per bushel.— Ans.£82.7s. 3d. 

When the Multiplier exceeds 12^ but has not two com- 
ponent parts. 

53 Cwt of Sugar, at £3. 68. lO^d. per Cwt 



Example, 
£ «. d. 
3 6 lOi 
10 



33 8 



9 
5 



167 3 
10 



9 



177 4 4i 



Multiply by the nearest component parts, and 
the top fine by as many as may be wanted to com- 
plete the ^ven number, and add the lower lines 
together. 

Thus— Multiply by 10, and the product again 
by 5 : the top hne is multiplied by 3, because 10 
times 5 are 50, and 3 added make the given num- 
ber. 



The tame Example proved, 

£ s. d, 
3 6 10§ 
9 



30 1 



10§ 
6 



180 11 3 
3 6 lOj ^ 

177 4 a 



Multiply by 9 & 6, because 9 times 6 
^54. But as the required value is one 
less than 54, subtract the value of 1 Cwt. 
from the value of 54 Cwt, and the 
remainder will be the product required. 
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COMPOUND MUIiTlPLIGATlON. 



EXEBCIBES. 

20. 17 yards of Cloth, at Ss. 7d. per jard^—Answer, £7. 58. 1 Id. 

21. 34 gid. of Oil, at 228. 9d. per gallon.— Answer, £38. ISs. 6d. 

22. 43 acr. of LAnd, at £3. 14s. 5d. per acre.— Ans. £159. 198. lid. 

23. 671b.ofSilver,at£3.8s.3id.perlb.— Answer,£228.158.6^. 

24. 83 boxes of Indigo, at £1 . 19s. 10|d. per box. 

Answer, £165. 78. lOfd. 

25. 98 Cwt of Soap, at £2. 38. 9|d. per Cwt.— Ans. £214. 138. 7$d. 

26. 127 lb. of Tea, at 88. 7d. per lb.— Answer, £54. 10s. Id. 

27. 142 yards of Dowlas, at 3s. lid. per yard.— Ans. £27. 16s. 2d* 

When the Multiplier has a fraction^ as \, ^, |^ &c. 

691 lb. of Butter, at Is. 3|d. per lb. 



Multiply as before for the whole 
numbers, and take parts of the 
top line for the fraction, and add 
the values t(^ther, 11 times 6 
are 66.; and the tpp line by 3; 
also one-half and one- quarter of 
the top line ; all these values 
added give the whole value of 
69ilb. 



Example, 
a. d. 
1 31 
11 




69J 


13 Upvalue of 11 lb. 
6 


4 3 10^ value of 66 lb. 

3 91 do. 31b. 

I 74 do. §lb. 

1 3} do. ilb. 


4 8 7i 


do. 


691 lb. 


The tame Example proved, 
a, d, 
1 Si 
10 


12 8§ value of 10 lb. 
7 


4 8 111 value of 70 lb. 
i Si do. lib. 


4 8 74» 


do. 


69|lb. 



10 tunes 7=70. But the re- 
quired value is 69|, beine i less 
than 70. Consequently the value 
of i lb. (3|d.) is mbtraeted from 
the value of 70 lb., and the re- 
mainder is the value of 69} lb., 
as required. 



28. 7{ yards of Drugget, at 3s. 8d. per yard — Answer, £1 . 6s. 7d. 

29. 241 lb. of moist Sugar, at 10|d. per lb. — Answer, £1. Is. 5id. 

30. 43i yards of rich Silk, at 14s. 7d. per yd — ^Ans. £31. lOs. 8|d. 

31. 59i Cwt. of Lead, at 13s. 9|d. per Cwt.— Ans. £41.4s.0|d. 



* The difference of one farthing in the Answere, arises from the omission 
^r*!.^ remainders. 



COMPOUND MULTIPLICATION. 39 

32. 71i gall of Bzandj, at 428. 8d. per galL— Axis. £162. lOi. 8d. 

33. 82^ ells of Muslin, at 7s.3}d. per ell.^Answer, £30. lB.5d. 

34. 95f firkins of Beer, at 10s. 8d. per firkin.— Ans. £51 . Is. 4d. 

35. 113§ Cwt. of Raisins, at £2. 17s. 9id. per Cwt. 

Answer, £327. Ids. 4|d. 

36. 136f tons of Iron, at £8. 12s. 5id. per ton. 

Answer, £1174. 14s. 7|d. 

37. 1431 lb. of Chocolate, at 4s. lOd. per lb.— Ans. £34s. 14s. OJd. 



WEIGHTS AND MEASURES. 

Example, 
Cwt qn. lbs. os. 



25 1 13 11 
12 



304 1 24 4 



12 times 11 are 132. 132 -r 16 (because 
16 oz. =1 lb.), 16 in 132 are 8, and 4 over; 
132oz. = 81b. 4oz. Put 4 under 12, and 
carry 8 to the pounds. 12 times 13 and 8 
are 164. 164 -r 28, because 28 lb. =r 1 quarter. 28 in 164 are 5, 
and 24 over ; 164 lb. = 5 qrs. 24 lb. rut 24 under the pounds, 
and carry 5 to the quarters. 12 times, 1 and 5 are 17. 17 -r- 4, 
because 4 qrs. = 1 Cwt. 4 in 17 are 4, and 1 over. 17 qrs. = 4 Cwt. 
1 qr. Put 1 under the qrs., and carry 4 to the Cwt. The Cwt. are 
performed like Simple Multiplication. 

The Product is 304 Cwt.l qr. 24 lb. 4 oz. 

EXEBCISES. 

38. Multiply 5 lb. 3 oz. 16 dwts. lOgrs. of Silver by 7. 

Answer, 37 lb. 2 oz. 14 dwts. 22 grs. 

39. Multiply 117 yds. 2 qrs. 3 nls. of Cloth by 5. 

Answer, 588 yds. 1 qr. 3 nls. 

40. Multiply 58 acr. 1 rd. 25 pis. of Land by 12. 

Answer, 700 acr. 3 rd. 20 pis. 

41. Multiply 5 weys, 1 qr. 7 bus. 2 pks. of Oats by 9. 

Answer, 48 weys, 2 qr. 3 bus. 2 pks. 

42. Multiply 19 tuns, hhd. 19 galls. 2 qts. of Beer by 8. 

Answer, 152 tuns, 2 hhds. 48 galls. 

43. Multiply 15 weeks, 5 days, 22 hrs. 48 min. by 4. 

Answer, 63 w. 2 d. 19 hrs. 12 min. 

44. Multiply 5 Cwt. 2 qrs. 15 lb. 14 oz. of Lead by 6. 

Answer, 33 Cwt. 3 qr. 11 lb. 4 oz. 



(40) 
BILLS OF PARCELS. 



[45] A HOSIER'S BILL. 

London, August 4, 1832. 
Mil James Sahdzbb, 

Bought of CHAaLEB Percy. 



s, 

7 pair of worsted stockings, at 3 

4 pair of thread ditto, at 2 

5 pair of black silk ditto, at 13 

8 pair of black worsted do., at 4 

6 pair of fine cotton ditto, at 7 
3 yards of flannel at 1 

9 yards of fleecy hosiery .... at 2 



8 per pair 

9 

6 



3 

5 per yard 

7 



a. 



d. 



£10 7 2 



Mr. Joseph Kiko, 



[46] A M£BCER*S BILL. 

Manchester, September 1, 1832. 



Bought of George Williams. 
8» d, £ 8. di 



13 yards of Satin at 8 

17 yards of Velvet at 15 

19 yards of Brocade at 17 

14 yards of Sarsnet at 5 

20 yards of flowered Satin, at 11 
27 yards of Lustring at 7 

15 yaids of Oenoa Velvet ... at 6 



6 per yard 

8 

3 

7 

9 

3 

2 



£65 6 



Mr. William Bawsok, 



[47] A LINEN-BRAPER'S BILL. 

Liverpool, September 4, 1832. 



27 ells of Dowlas at 1 

43 ells of Diaper at 1 

40 ells of HoUand at 4 

38 yards of Irish Linen ... at 2 

254 yards of Muslin at 5 

37 yards of Cambric at 11 

19i yards of Welch Flannel, at 1 

16| yards of Cotton at 1 



Bought of Charles Lowe. 

d. £ «. 

3 per ell .. 

54 



d. 



9 

n- 

8 . 

3 . 

10 . 

5 . 



£50 5 8f 



BILLS OF FABCEL8. 
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[48] A CHEESEMONGER'S BILL. 

lalington, September 21, 1832. 



Mx« Edward Kendall, 

Bought of Samuel Webb. 

9. d, £ 8. 

13 lb. of Stilton Cheese at 1 7 per lb... 

5i lb. of Cheshire Ditto at 11 

10| lb. of Wiltshire Bacon ... at lOJ 

2 Che8hireChee8e8,weightl231b. 1 l| 

17 lb. of Fresh Butter at 1 4i 

A fine Ham, weighing 19^ lb., at 1 10 , 



d. 



£10 19 3 



[49] A 6R0CEB*S BILL. 



Mr. James Seddon, 



Walthamstow, October 4, 1882. 
Bought of Isaac Hill. 



», d. 



s, d. 



20 lb. of Muscatel Raisins... at 1 3 per lb. ... 

12 cakes of Chocolate at 5 7 per cake 

23 lb. of best Loaf Sugar ... at 1 l^perlb. ... 

24^ lb. of moist Sugar at 8| 

39 lb. of Rice at 4| 

10 lb. of Hyson Tea at 7 3 

14^ lb. of Black Ditto at 6 4 

15} lb. of Coffee at 2 8 



£17 13 9^ 



[50] A WINE-MERCHANT'S BILL. 

London, October 18, 1832. 
Stephen Jokes, Esq. 

Bought of Edwabd Pope. 

8, 

5 gallons of Brandy at 34 

13i dozen of Port at 40 

6 ditto of Claret at 5 

17i ditto of Sherry at 36 

4| gallons of Gin at 20 

9 do^en of Bucellas at 3 

lOi ditto of Lisbon at 42 

3 gallons of Rum. at 34 



d. 


£ 


8, 


d. 


6 per gall. 








6 per doz. 








9 per bottle 








per doz. 








3 per gall. 








7 per bottle 








6 per doz. 








7 per gall. 








« 


£139 6 31 
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COMPOUND DIVISION 

Teaches to find how often one number is contained in 
another of different denominations. 

When the Divisor does not exceed 12. 



Examples. 

£ 8. d. 

Divisor 2) 7 9 5 Dividend. 

Quotient... 3 14 8^ 



2 in 7, 3 and 1 over. £1 over= 
208, and 9 (in the dividend) are 
29 ; 2 in 29 are 14 and 1 over. Is. 
over := 12d. and 5 are 17 ; 2 in 17, 
Sand 1 over. ld.over=4 farthings; 
2 in 4, 2. 

The Quotient is £8. 14s. S^d. 



Method of Proqfis by Compound Multiplication.* 
£ 8. d. 



Divisor 12) 93 3 9 D ividend. 
Quotient... 7 15 3f 



12 in 93, 7 and 9 over; £9 over 
=1808. and 3 are 183. 12 in 183 
are 15 and 3 over. 3s. over=36d. 
and 9 are 45. 12 in 45, 3 and 9 
over. 9d.over=36 farthings. 12 
in 36, 3. 

The Quotient is £7. 15s. 3 Jd. 



1. Divide 

2. Divide 

3. Divide 

4. Divide 

5. Divide 

6. Divide 

7. Divide 

8. Divide 

9. Divide 

10. Divide 

11. Divide 



Exercises. 

£8. 14s. 9d. by 2.^Answer, £4. 7s. 4id. 
£13. 8s. 7id.by 3.^Answer, £4. 9s. G^d. 
£35. 15s. 4ld.by 4 — ^Answer, £8. 18s. 10td.+2. 
£42. 7s. 0}d.by 5.— Answer, £8. 9s. 4}d.-|-4. 
£19.158.10d. by 6 — Answer, £3. 5s.llid.-|-4. 
£85t 3s. 3id.by 7 — Answer, £12. 3s. 3}d.-|n5. 
£17. 28. 4id.by 8.— Answer, £2. 2s. 9id.+2. 
£43.18s.lOd. by 9 — Answer, £4. 178. 7id.-f-l. 
£15. 38. 71d.bylO.*An8wer, £1.10s. 41d.-^. 
£58. Os. 10}d.byn — Answer, £5. 5s. 6^.+8. 
£123. 178. 9d. by 12.— Answer, £10. 68. 5Jd. 



* These two Examples prove the two in Compound Multiplication — 
(see page 36.) 



COHPO0ND DIVISION. 
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When the Divisor exceeds 12^ and has two component 

parts. 

What is Soap per lb. when 56 lb. cost £2, 4b. 4d. 

Take the component parts, and first divide hy 
one part, and then the quotient hy the other. 
Here 8 and 7 are the component parts of 56. 
8 times 7=56. 

EXEBCISES. 



Example, 

£ «. d. 

8) 2 4 4 

7) 5 64 
H 



12. If 28 pieces of Cloth cost £57. 18s. 9d. ; what is that per piece ? 

Answer, £2. Is. 4id.4-12. 

13. Suppose the wages of 42 labourers for a week come to 
£75. 158. 6d. ; what is eSch man paid ?— Answer £l. 16s. Id. 

14. Let £125. 10s. be equally divided between 64 persons ; what 
is the share of each ?— Answer, £1 . 19s. 2id.-f^2. 

15. What is the value of a hogshead of Beer, when 120 are sold 
for £148. 5s ?—Answer, £1. 4s. S^d. 

If the Divisor exceed 12^ and has not two component 
parts. 



Example, 

£ s. d. £ 8. d. 
19) 68 6 7f (3 11 lOi 
57 

11 
20 shillings sr£l. 

19) 225 (11 shillings. 
209 

16 

12 pence = 1 shilling. 

19) 199 (10 pence. 
190 

9 

4 fiirthings => 1 penny. 

19) 39 (id. 
38 



Divide £68. Ss. 7|d. by 19. 



This is performed after the man- 
ner of Long Division. 



1 Bemainder. 



The Quotient is £3. lis. 10id.+i: 



44 COKPOUND DIVISION. 

AnoOiigr Example. If ft person's inoome be £462. ISs. 6d., what 
can he spend per day ? 

£ s. d, £ s. d, 
365) 452 18 6 ( 1 4 9f 

87 
20 shilliogs = £1. 

365) 1758 (4 shilUngs. 

298 , Divide by 365, as 365 days = 

12 pence == 1 shilling. ^ yg^^ Contracted Division is 

365) 3682 (9 pence. here used, as taught in Simple 

' Divifflon^Csee page 12.) 

297 
4 fiuthing8=l penny. 

365)1 188 (|d. 

93 Remainder. Answer £1 . 4s. 91+93. 



EXESCISES. 

16. Divide £32. 15s. 7Jd. by 23.— Answer, £1. 8s. 6d.+6. 

17. Divide £198. 3s. 6d. by 57.— Answer, £3. 98. 6id.+39. 

18. Divide £576. 18s. 9id. by 123.— Answer, £4. 13s. 9id.+116. 

19. Divide £1408. 17s. 8d. by 247.— Answer, £5. 14s. 0jd.+203. 

20. If 61 Oxen cost £492. 13s. 8id., what is the price of each ? 

Answer, £8. Is. 6^.+45. 

2 1 . If 112 lb. of Cheese cost £3. 13s. 6d., what is that per lb. ? 

Answer, 7|d.-f-56. 

22. A quantity of Coffee, weighing 253 lbs., cost £33. 4s. Ij^d., 
what was the cost per lb. ?— Answer, 2fl. 7id. 

23. Suppose 279 lb. of Tobacco cost £23.18s.4d., what is that 
per lb. ?— Answer, Is. 8id.-)-82. 
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.. WEIGHTS AND MEASURES. 
Example. Divide 124 yds. a qn. 2 nls. by 37. 

yds. 91. nlSi yd«. qr. nlf. 

37) 124 3 2 (3 1 2 
111 

~13 

4 qrs. = 1 yard. 

Z7)^ ( 1 qr. 
37 

18 Quotient, 3 yds. 1 qr. 2 nla. 

4 nails = 1 qr. 

37^74 ( 2 nls. 
74 





Exercises. 

24. Divide 18 lb. 5 oz. 13 dwts. 14 grs. by 5. 

Answer, 3 lb. 8 oz. 6 dwts. 17 grs.-)-! . 

25. Divide 24 Cwt. 2 qr. 17 lb. 12 oz. by 9. 

Answer, 2 Cwt. 2 qr. 26 lb. 13 oz.-f-^. 

26. Divide 384 miles, 1 iur. 25 poles, by 17. 

Answer, 22 mis. 4 iiir. 32 pl&-|-l. 

27. Divide 175 yds. 3 qrs. 1 nl. by 36. 

Answer, 4 yds. 3 qrs. 2 nls.-)-5. 

28. Divide 47 acr. 2 roods, 14 poles, by 51. 

Answer, 3 roods, 29 poles+l^- 

29. Divide 118 lasts, 1 qr. 5 bus. 2 pks. by 83. 

Answer, 1 last, 4 qrs. 1 bus. 3 pks.4-49. 

30. Divide 42 yrs. 5 mos. 3 wks. 5 dys. by 12. 

Answer, 3 yrs. 6 mos. 1 wk. 6 dys.-|-10. 



(46) 

REDUCTION 

Teaches to change numbers of one name into others of 
another name^ without altering their value. 

RuLB 1. — Great names are brought into smalls by 
multiplying by as many of the small as make one of the 
great. 

RuLB 2.— 43mall names are brought into greats by dividing 
by as many of the small as make one of the great. 

Example, Beduoe £3246. 18s. 7d. into shiiliugs and pence. 

To reduce pounds into shillings and pepce, 
is to chanse great names (pounds) into 
small (shilfings and pence). 

By Rule 1 . Multiply the pounds hy 20, 
because 20 shillings = 1 pound, taking in 
18 sMllings. Next, multiply the shilhngs 



£ a, d. 
8246 18 7 
20 



64938 shillings. 
12 



779263 pence. ^^ J^' ^"^^ ^^ "^"^ = ^ Amng, takmg 

— I in / pence. 

Answer, 64938 shillings, and 779263 pence. 

Exercises. . 

1. Reduce £62. 13s. 9d. into shillings an^ pence. 

Answer, 1253 1^. 15045 pence. 

2. In £2735 how many crowns and shillings ? 

Answer, 10940 crowns. 54700 sgs. 

3. Reduce 427 guineas into shillings, pence, and &rthing8. 

Answer, 8967 sgs. 107604 pence. 430416 farthings. 

4. In £5027 how many crowns and half-crowns ? 

Answer, 20108 crowns. 40216 half-crowns. 

5. Reduce £265. 17s. lOJd.into farthings. 

Answer, 255257 fiurthings. 

6. In £372. 18s. 6d. how many sixpences ? 

Answer, 14917 sixpences. 



BBDCCTION. 
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In 12214 fiurthiogs how many pence, ahillings, and pounds ? 

Example, 

To reduce fiuthings into pence, shillings, and 
pounds, IB to change small names (fiurUiings) 
mto great (pence, shillings, and pounds). 

Bj Bule 2. Divide by 4, because 4 farthings 
= 1 penny. Divide the pence by 12, because 
12 pence = 1 shilling. Divide the shilUngs by 
20, because 20 shillings =s 1 pound. 



4)12214 
12) 3053i 
2,0) 25,4 5 
£12 14 5i 



Answer, 3053^ pence, 254 shillings 54d., and £12. 148. S^d. 

EXEHCISES. 

7. In 71854 pence how many shillings and pounds ? 

Answer, 5987 8gs.-|-10d.=£299. 7s. lOd. 

8. Reduce 207563 farthings into pence, shillings, and pounds. 

Answer, 51890) pence, 4324 sgs. 2}d. £216. 4s. 2]d. 

9. Beduce 29560 sixpences into half-crowns and pounds. 

Answer, 5912 half'^crowns. 739 pounds. 

10. In 25643 twopences how many shillings and pounds ? 

Answer, 4273 sgs. lOd. £213. 13s. lOd. 

11. Beduce 38716 half-crowns into crowns and pounds. 

Answer, 19358 crowns. £4839. 10s. 

12. In 283526 farthmgs how many pounds ? 

Answer, £295. 6s. 9id. 

Examples^ combining Rule Ist and Bute 2d. 

Beduce 5178 guineas into shillings and pounds. 

To reduce guineas into shillings, is to 
change great names into small. By Bule 
1st, miutiply by 21, because 21 shillings 
= 1 guinea Again, to reduce shillings 
into pounds, is to change small names into 
great. By Bule 2d, divide by 20, because 
20 shillings = 1 pound. 

=== Answer, 108738 sgs. and £5436. 18s. 

* Maltiplied in one line, as taught in the Contractions of Simple Mul- 
tiplication, page 11. 



Guineas. 

5178 
21* 



2,0) 10873,8 shillings. 
5436, 18 



48 BBDUGTION. 

In £8205. lis. how many pieces, each £3. 12 ? 



3 12 8205 14 
20 20 



^ ) 164114 (2279 
"201 

In 

674 
Remainder 26 8g8. =£1. 68. 



The pomids are brought into 
shillings, and then divided by 72 
shillings, the value of each piece. 

N. B. Two numbers cannot be 
divided, unless in the same name. 
26 shillings over, as the Bemainder 
is always of the same name as the 
Dividend. 



Answer, 2279 pieces-f-£l. 6s. 

Exercises. 

13. Beduoe £8701. 15s. into shillings and guineas. 

Answer, 174035 shillings. 8287 guineas, Ss. 

14. In 7254 moidores, each 27 shillings, how many shillings and 
pounds ? Answer, 195858 shillings. £9792. 188. 

15. Beduce 1874 jueces, each Ss. 6d., into nzpences and pounds. 

Answer, 20614 sixpences. £515. 7s. 

16. In 21587 guineas how many shillings and moidores ? 

Answer, 453327 shillings. 16789 mois. 24 sgs. 

17. In £6285. 15s. how many sixpences, and pieces each 4s. 6d. ? 

Answer, 251430 sixpences. 27936 pieces, 38. 

18. How many pounds are in 25070 dollars, each 4s. 2d. ? 

Answer, £5222. 188. 4d. 

EXZBCISES is MOKEY, WEIGHTS, AKD MEASURES. 

19. Reduce 8739 half-tineas into pence and farthings. 

Answer, 1101114 pence. 4404456 farthings. 

20. In £213. 14s. how many ducats, each 4s. 9d. ? 

Answer, 899 ducats, 3s. 9d. 

21 . Reduce 59 lb. 9 oz. 13 dwts. of Silver into grains. 

Answer, 344472 grains. 

22. In 37 Cwt. 2 qrs. 17 lb. how many pounds ? 

Answer, 4217 pounds. 

23. In 26173 crowns how many shillings and guineas ? 

Answer, 130865 shillings. 6231 guineas, 148^ 



SEDUCTION. 49 

24. Beduoe 90571500 drams Into tons. 

Anfwer, 35 tons, 17 Cwt. 1 qr. S5 lb. 6 oz. IS dn. 

25. In 17 pieces of Cloth, each containing 24 Flemish ells, how 
many yards ? Answer, 306 yards. 

26. In 26 Cwt. 2 qr. 17 lb. of Tobacco, how many parcels, each 
15 lb. ? Answer, 199 parcels. 

27. How many spoons can be made, each to weigh 3^ ounces, 
&om 215 lb. 8 oz. of Silver ? Answer, 739 spoons, H oz. 

28. In 75 hogsheads of Wine how many gallons and pints ? 

Answer, 4725 gallons, 37800 pints. 

29. Beduce 41729 iarthings into pence and doUars, each 48. 5d. ? 

Answer, 10432} pence, 196 dollars, 3s. SJd. 

dO. Beduce 97 yards, 3 qn. into eUs English. 

Answer, 78 ells, 1 qr. 

31. How many seconds are ip a solar year, or 365 days, 5 hrs., 
48 min. 55 sec. ? Answer, 31556935 seconds. 

32. In 17 hogsheads of Tobacco, each weighing 15 Cwt. 2 qr. 14 lb., 
how many parcels, each I7i lb.? Answer, 1700 parcels. 

33. Eeduce £4079 into shillings, and pieces each £3. 12s. 

Answer, 81580 8g8. 1133 pieces, 48. 

34. In 13 hogsheads of Sugar, eadi 18 Cwt. 2 qrs. 17 lb., how 
many pounds ? Answer, 27157 lb. 

35. If a person step at an average 2) feet, how many steps will 
}ie take in walking 15 miles ? Answer, 31680 steps. 

36. How many hours have elapsed since the birth of Christ to 
the year , inclusive, allowing the year to consist of 365} days? 

Answer, 



*»*»i»» ^ mt§^9«*^^t^^^it>M^ V 0m0tf*0**»*»itir^*'t^'**\fi^*fmfi*e'*»«9M'ilit^mm* * >**»*if***«***»**<f»*^***'*» 



D 



(50) 

THE RULE OF THREE,* 

OR 

SIMPLE PROPORTION, 

Teaches to find a nnmber that shall have the same pro- 
portion to one of the three given numbers^ as there is 
between the other two. 

BULE. 

1st. Ascertain^ from the qnestion^ whether the fourth 
term, or answer, is to be money, weight, or measure, &c. 
and put the number of the same kind for the third term. 

2d. Consider whether the fourth term, or answer, is to 
be greater or less than the third: if greater, put tbe 
greater of the two remaining terms in the second place ; 
but if less, the less ; and, in both cases, the other for the 
first. 

3d. Bring the first and second terms, when necessary, 
into the same name, and the third into the lowest denomi- 
nation mentioned. 

4th. Multiply the second and third terms together, and 
divide the product by the first, and the quotient will be 
the fourth term, or answer, in the same denomination the 
third term was left in. 

Note. It is often required to bring the quotient into a 
higher name, that the answer may be exhibited in its proper 
form. 



* This Rule was formerly divided into the Rale of Three Direct, and 
the Rule of Three Inverse. Modem Arithmeticians, however, give a 
general Role, applicable to all questions. 
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l>t temia 
51b.: 



Estampte. IfSlb. of Sugar cost 4s. 9id., what cost 29 Cwt. 3 qn. 16 lb.? 

By Rule 1st. The 4th 
term must be in money, 
the question requiringthe 
Co$t of a certain quantity 
of Sugar. 48. 9§d. is put 
in the third term. 



Sdtenn. 8d 

29 G. 3 qrs. 16 lb. : : 4s. 9id. 
4 12 



119 qrs. 
28 

"968 
238 



57 pence. 
4 

"^fgs. 



3348 lb. \ 2d and 3d terms 
230 j multiplied. 



100440 
6696 



1st 5)770040 product. 

4)154008 quotient in farthings. 
12)38502 



2,0) 320,8 . 6 



£160.8.6 



2d. The 4th term must 
be greater, because the 
required value of 29 Cwt. 
3 qrs. 16 lb. will be more 
than the given value of 
5 lb. (4s. 9id.) ; conse- 
quently, thegreater is put 
in the second term, and 
the other in the first. 

3d. The 1st & 2d terms 
are brought into the same 
name (\h.) ; and the 3d is 
brought into the lowest 
denomination mentioned 
(farthings). 

4th. The 2d A: 3d terms 
are multiplied together, 
and the product divided 
bythelst. The quotient 
(154008) is in the same 
denomination as the 3d 
term was left in (farth.). 
This quotient is reduced 
into pence, shillings, and 
pounds, to exhibit the 
Answer clearer. 

Ejnmple, If 54 men finish a piece of work in 24 days, how many 
men would be required to perform the same work in 18 days ? 

By Rule 1 St. The 4th term must 
be men, the question being, "how 
many men ? 

2d. The4th term must be ^ea^, 
because it would require more 
men to perform a piece of work in 
18 days, than it would in 24 days. 

3d. Bring &C. Here, the 1st and 
2d terms are in the same name 
(days). 

4th. Multiply, &c The quotient 
is 72 men, the same denomination 
the 3d term was left in. 



Answer £160. 8s. 6d. 



18 days : 24 days : : 54 men. 

24 

216 
108 

18) 1296 (72 

36 



Answer 72 men. 
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Note. The operation can sometimes be shortened by dividing the 
1st and 2d terms by a common divisor, as in the following example :— 

18 days : 24 days : : 54 men. 
«— 6— 4 

3 4 

= =* 3)216 

72 



Answer 72 men. 



Here the Ist and 2d terms are 
divided by 6, which divides both 
18 and 24» without a remainder 
in either. 



^jwrnpfo.— How many yards of Linen can Ipoichasefor 76gainea8> 
at 48. lOd. per ell English ? 



4s. lOd. : 76 gois. : : 1 ell Eng. 
12 21 



58d. 



1596 shilUngs. 
12 



58) 19152d. (330 eUs Eng. 
175 

12 

5 qrs. =: 1 dl Eng. 

58) 60 (1 qr. 
2 



£• E. 

330 



qr. 
1 



4)1651 qrs. 
412 3 

Answer 412 yards. 3 qrs. 



ByRnlelst. The 4th term muat 
be m measure, the question being, 
*' how many yards $*' 

1 ell English is put in the 3d term. 

2d* The4th term must be^tfo^Sffr, 
because 76 guineas will purchase 
more linen than 4s. lOd. wilL 

3d. The 1st and 2d terms are 
brought into pence. The 3d does 
not require to be reduced. 

4th. The 3d term (1 e. E.) need 
not be multiplied with the 2d ; but 
the 2d is taken as the product, and 
divided by the 1st. 

As the question i^equires the an- 
swer to be exhibited in yards, the 
quotient is (by the rules of Re- 
duction) changed from ells English 
to yards. 



Note. The Rules for performing Interest, Commission, Dis- 
count, Fellowship, Barter, Loss and Gain, Exchanges, &c. are all 
based upon the Rule of Proportion ; so that if a thorough knowledge 
of stating the question be acquired, the others foUow of course. From 
its utility and universal application, this Rule was anciently called. 
The Golden Rule. 
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EXEKCISES. 



1 . If 1 pound of Tobacco ia sold for 2s. 7d., what is the value of 
1 Gwt ? Answer, £14. 98. 4d. 

2. Purchased 1 yard of Cloth for 38. 9id. ; how much must be 
given for 38 yards, 3 qrs. ? Answer, £7. 6s. lid. 

3. How many yards of Cloth, 8 quarters wide, are equal in mea- 
sure to 30 yards, of 5 quarters wide ? Answer, 50. 

4. Paid 2b. 3d. for a pint of Wine ; what quantity can be had for 
12 guineas, at the same rate ? Answer, 14 gallons. 

5. If 1 pound of Rice cost 4^, what cost 18 Cwt. 2 qrs. 17 lb. ? 

Answer, £39.38. 4id. 

6. Required the Wages due for 27 days* service at £18. 18s. per 
year, reckoning 365 days ? Answer £1 . 7s. 11 (d. 

7. Ifthecarriageofgoodsatljd. per pound came to£37.18s.9}d.; 
I demand the weight. Answer 64 Cwt. 8 qrs. 13 lb. 

8. If 14 men can dig a trench in 18 days, in how many days will 
34 men perform the same ? Answer, 7 days, 9 hours. 

9. -Required the value of 37 Cwt. I qr. 16 lb. of Coffee, If 1 lb. 
cost 2s. 3id. ? Answer, £479. 17s. 6d. 

10. What is the value of a piece of Cloth containing 57i yards, at 
3s. 7\fi, per yard ? Answer, £10. 8s. Sjd. 

11. A gentleman spends one day with another £1. 7s. lOJd., and 
lays by annually £170 ; what is his yearly income ? 

Answer, £678. 14s. 4id. 

12. If the carriage of 18 Cwt. 1 qr. 17 lb. cost £27. 188. 7id. ; 
required the charge per lb. ? Answer 3|d> 

13. How much Matting, 5 feet broad, will cover a floor 23 feet 
long and 28 broad ? 'Answer, I28| feet. 

14. At 13s. 6d. per week, how long can I be boarded for £35 ? 

Answer, 51 weeks, 5 days. 

15.- Bought an ounce of Silver for 5s. 7id. ; what is the value of a 

Tankard weighing 1 1 7 oz. 13 dwts. ? Answer, £d3 .Is. 9}d. 

16. Lent a friend £200 for 9 months ; how long ought he to lend 
me £150, to return the kindness ? Answer, 12 months. 

17. How many Cwt. of Soap can I buy for 7^ guineas, if 1 lb. is 
add for 73d. ? Answer, 2 Cwt. 19 lb. 

1)3 
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18. If £100 yield £3. 10s. yearly interest, what will be the 
interest of £1450. ISs. ? Answer, £50. 15s. 6^. 

19. Purchased 4 yards of linen for l/s. 4d. ; what cost JS35 ells 
English, 1 qr. ? Answer, £63. 14s. 

20. If 23 horses can be kept in a meadow for 18 days, how long 
would the same meadow maintain 14 horses ? Answer,'29 days. 

21. Gave 4 guineas for 1 ounce of Gold ; what is the value of a 
grain ? Answer, 2d. 

22. What is the yearly rent of 257 acres of Land, at 178. 6d.per 
acre ? Answer, £224. 17s. 6d. 

23. If a servant's wages be 14 guineas per annum, what must be 
paid for 9 weeks, 3 days' service ? Answer, £2. 13s. Ijd. 

24 » How many pounds of Tea» at 7s. 3d. per lb., can I have for 
15 Cwt. 7 lb. of Coffee, at ds. 9d. per lb. ? Answer, 872 lb. 

26. If 54 men can build a house in 90 day% how many would be 
required to build it in 36 days ? Answer, 144. 

26. What is the value of 175 tons, 15 Cwt. of Coals, at £2. Ss. 7d. 
per Ton ? Answer, £426. 18s. ejd. 

27. Sold a parcel of old SHverfor 25 guineas, at 5s. 7id. per ounce t 
I demand the wei^t of it ? Answer, 7 lb. 9 oz. 6- dwts. 16^ grs;. 

28. At 5s. SJd. per bushel, how many quarters of Com can I buy 
for £47. 15s. 6d. ? Answer, 20 qrs.. 7 bus. 1 pk» 

29. If the carriage of 20 Cwt. for 15 miles come to £1.4s.7d., 
how far can I have 8 Cwt. 3 qrs. 16 lb. carried for the same money ? 

Answer, 33 miles, 5 fiir. 

30. How many pieo^ of money, each 4s. 8td., can be had in 
exchange for 275 pieces, each 3s. 9d. ? Answer, 219. 

31. Suppose a gentleman's income is £500, and he spends 238. 6d. 
one day with another, how much will he save yeariy ? 

Answer, £71.28. 6d. 

32. If 1 ^ English cost 5s. lOd., what cost 427^ yards ? 

Answer, £99. Is. lOd. 

33. If a horse ccmsume 1 bushel of Com per day, how many 
quarters will 9 horses consume in a year ?— Answer, 410 qrs. 5 bush. 

34. Bought 18 pieces of Cloth, each containing 27 yards, at the 
rate of 4s. lid. per yard. Required the value of the whole.* 

Answers£119.9s.Gd« 
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35. If a certain number of men can miae a wall in 10 day*, when 
they work 12 hours a-day* how many days would the same wall 
require in huilding, if the men worked 8 hours ? Answer, 15. 

36. If je5.38.9d. is paid for S3 yds. 3 qrs., what ooit 137 ells 
English, 1 qr. ? Answer, £37. 9s. 2d. 

37. How much do I spend yearly, if I spend 17s. 6|d. per day ? 

Answer, £320. 2s. S^d. 

38. How many yards of Stuff, 8} yards wide, are equal in length 
to a piece 17 yards long and 2^ wide ? Answer, 10 ydsrf3 nls. 

39. What cost 42 qrs. 3 bus. of Wheat, at £l. Os.^d. per quarter ? 

Answer, £62. 10s.0}d. 

40. If a wall 7 ft. 8 in. high, cast a shadow which is 5 ft. 4 in. in 
length, required the height of a steeple casting a shadow 138 ft. 7 in. 
in length ? Answer, 199 ft. 2 in. 

41. Bought 3 tuns of Oil for £195. 17s. 6d.; but 75 gallons being 
damaged, I am willing to sell the remainder at a certain price per 
gallon, so as neither to lose nor gain by the sale. Required the selling 
price per gallon. Answer, 6s. 9d. 

42. How much Chocolate, at 38. 8d. per lb., can I have for 12 Cwt. 

1 qr. 4 lb. of Rice, at 5^. per lb. ? 

Answer, 1 Cwt. 1 qr. 24 lb. 

43. Paid 17s. 9d. for 7 yards of Linen ; what must be given for 

5 pieces, each containing 27) yards ? 

Answer, £17.8s. 7|d. 

44. How many pieces of Coin of 7s. 3d. in value, are equal to 1 172 
pieces of 4s. S^d. in value ? Answer, 761 pieces.-{-l Id. 

45. A merchant faiUng in business, owes £8726. 15s. 9d. ; but his 
effects amount only to £848. 7s. Id. ; what must his creditors receive 
per pound ? Answer, 4s. 6^. 

46. Purchased 17 pieces of old Lead, each weighing 1 Cwt. 2 qrs. 
131b., at 9s. S^A, per Cwt. : required the value. 

Answer, £51. Is. Id. 

47. If 1 ounce of Coffee cost 2^., what quantity can be had for 
£13. 58. ? Answer, 88 lb. 5 oz. 

48. Suppose a servant is paid £8. 15s. 3d. for 7 months 3 weeks' 
service, how much is that per year (365 days) ? 

An8wer»£14.U8.9id. 
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49. If Tea is sold at 7s. 9d. per pound, what is the price of 3 chests, 
weighing as foUows :»No. 1, 3 Gwt. 1 qr. SO lb. ; No. 2, 2 Gwt. 2 qr. 
14 lb. ; No. 3, 4 Gwt. qr. 7 lb. ? Answer, £439. Os. 9d. 

50. A person failing in business, pays 7s. 3d. in the pound ; what 
must be received for a debt of £158. 13s. 9d. ? 

Answer, £57. 10s. 5fd. 

51. How many Gwt. of Tobacco at 2s. lOd. per lb., can be had for 
32 g^neas ? Answer, 2 Gwt. 13 lb. 

52. Bought 13 Gwt. 1 qr. 15 lb. of Gbffee, for £l80. 17s. S^d. ; bu« 
173 lb. being damaged, how must the remainder be sold per lb. so as 
not to lose by the accident ? Answer, 2s. S^d. 

53. If 1 Gwt. 3 qr. 18 lb. of Sngur cost £9. 4s. 7id., what quantity 
may be had for £473. 18s. 9^. ? Answer, 96 Gwt. 5 lb. 

54. If 5 oz. 14 dwts. of Gh>ldares<dd for £25. 13s., what is the 
value of 10 lb. 5 oz. 13 dwts. 21 grs. ? Answer, £585. 128. 5^. 

55. Suppose 10 lb. 5 oz. 13 dwts. 21 grs. cost £585. 12s. 5}d., what 
cost 5 oz. 14 dwts. ? Answer, £25. 138» 

58. Bought 5 oz. 14 dwts. of Gold for £25. 13s. ; what quantity 
can I have for £585. 12s. 5|d. ?— Answer, 10 lb. 5 oz. 13 dwts. 21 grs. 

COMPOUND PROPORTION 

Is a Rule by whicli the student may resolve saeh que^ 
tions as require two or morestatmgs in Simple Proportion.*^ 

Example,^-li 7 men in 12 days reap 128 acres, in how many days 
will 18 men reap 72 acres ? 

The Answer must be days ; consequently days must be noticed in 
both statings. 

1st, If 7 men in 12 days reap acres, in how many days will 

18 men reap — acres ? 

* The method of reasomng in the Examples is the same as pursued in 
Simple Proportion. It may te proper to remark, each Example is divided 
into two parts, only to render the reasoniiiff plainer. In performihg the 
Exercises, the learner may dispense with this in placing the terms. 
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Here, hy Role 3d in Simple Propogrtioii» the lim number (7) it 
put in the second term, becanie 16 men oould reap a oertain number 
of acres in less time than 7 men could :— thus 

16 men : 7 men : : 19 days 

2d. If -^ men in 12 days reap 126 acres, in haw many days will 
•— » men reap 72 acres ? 

Here again the less number (72) is put in the second term, because 
72 acres oould be reaped by a oertain number of men in less time 
than 126 acres could :~thus 

126 acres : 78 acres :: 12 days 

Now, combining the statings, 

16 men : 7 men 
126 acres : 79 acres 

By Rule 4th, Simple Proportion, multiply the second and third 
terms together, and divide by the first. 

ByaehuU Opmutkn. 



* '1 12 days. 



"} 



2d terms. 



504 
12 

6048 3d term. 



Itttenn 
1^ 






6048 
1512 



126) 378(3 days. 
378 



Answer, 3 days. 



By CaneeUkig. 



TIXXXU ^XU 



16X1S61 



16X>^ 



"m 4, 



Bsample.'-^IS a family of 8 persons expend £200 in 9 months, how 
much will senre a family of 18 people 12 months ? 

The Answer must be money ; consequently, money must be noticed 
in both statings. 
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Ut« If a family of 8 penons expend £800 in — -. months, how 
much will serre a family of 18 people — — numths ? 

Here, the greater (18) is put for the 2d term, because 18 persons 
will spend more money in a certain number of months than 8 per- 
sons wiU :— thus, 

8 persons 18 persons : : £200 
or, dividing by 2, 4 persons : 9 persons : : ^200 

2d. If a fiunily of — persons expend £200 in 9 months, haw 
much will serve a family of — ^ people 12 months ? 

Again, the greater (12) is put for the second term, because a oer- 
tainnumber of persons will spend more in 12 than in 9 months :— thus 

9 months : 12 months :: £200 
dividing by 8, 3 months : 4 months : : £200 
Combining these statings^ 

Ist, 4 persons : 9 persons : : i aoqq 
2d, 3 months : 4 months : : j 

Multiply the 2d and Sd terms together, and divide by the Ist. 

3 

9x^x200 iB^xaoo 

= =i£MO 

>I;XS X 

Answer, £800. 

Eitample*~'l£ the carriage of 11 Cwt. 2 qrs. for 150 miles cost 
£6. 14s. 8d«, how much must be paid for the carriage of 15 Cwt. 
1 qr. 22 lb. for 64 miles at the same rate ? 

The Answer must be money, consequently money must be noticed 
in both statings. 

1st. If the carriage of 11 Cwt.2qr8.for miles cost dCe. 14s. 8d., 

how much must be paid for the carriage of 15 Cwt. 1 qr.22 lb. for 
«— - miles at the same rate ? 

Here, the greater (15 Cwt. 1 qr. 22 lb.) is put for the 2d term, 
because the carriage of 15 Cwt. 1 qr. 22 lb. for a certain distance 
would cost more than the carriage of 11 Cwt. 2 qrs. ;— thus, 
11 Cwt. 2 qrs. : 16 Cwt. 1 qr. 221b. :: £6.148.8d. 
or, 12881b. : 17301b. :: 1616 pence. 
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2d. If the osrriage of — — CSn. &c. for 160 milM oott £8. 14t. 8dL, 
how much must be paid for the carriage of — - Cwt.&e.for 64 
miles at the same rate ? 

Here the less (64) is pat for the 2d term, because the carriage of 
a certain weight 64 miles* would cost less than the carriage of the 
same weight 150 miles :— thus, 

150 miles : 64 miles : : 1616d. (£6. 14s. 8d.) 
Combining the stAtings, 

1st, 1288 lb. : 17801b, :, 1. jgig 
2d, 150 miles : 64 miles :: i 

Multiply the 2d and 8d tenns together, and diride by the 1st. 

1288 1st term. 1780 2d term. 

150 1st tenn. 64 2d term. 



183200 6920 

== 10380 



110720 
1616 8d term. 



1771520 
1771520 



1832,00) 1789235,20 (926 pence. 
5043 



11795 



20320 Remainder. 



12)926 pence. 
20)7r 2 
Answer, £3.17.2+20320. 



1. If 27 shillings be the wages of 4 men for 7 days, what will be 
the wages of 14 men for 10 days ? Answer, £6. 15s. 

2. If 2 acres of land will maintain 3 horses for 4 days, how long 
will 5 acres of the same pasture maintain 6 horses ?.— Ans. 5 days. 
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d. Suppose £100 in 18 numths gam £6 interest, how mudi will 
£75 gain in 9 months ? Answer, £8. 7s. 6d. 

4. If 19 men consome 32 pounds of breed in 18 days, how mnch 
will 84 men oonsnme in 86 days ? Answer, 188 lb. 

5. How many men can complete a trench of 135 yards long in 
8 days, when 16 men can dig 54 yards of the same trench in 6 days ? 

Answer, 30 men. 

6. If the carriage of 186 lbs. for 100 miles cost 6 shillings, how 
many poouds can I have carried 750 miles for a goinea ? 

Answer, 58| lbs* 

7- How many bushels of Oats will be sufficient for 80 horses 
84 days, if 14 horses eat 56 bushels in 16 days ? 

Answer, 180 bushels. 

8. If a footman tratel 130 miles in 3 days, when the days are 
18 hours long ; in how many days, of 10 hours each, will he travel 
360 miles ? Answer, 9|| days. 

9. If 8 men in 9 days can earn 15 shillings, how much can 7 men 
earn in 4 days ? Answer, £3. 10b. 

la What principal will gain £80 interest in. 19 months, if £100 
gain £4 interest in 18 months ? Answer, £315. 15s. 9^. |{. 

11. If 8 men in 14 days can mow 118 acres of grass, how many 
men must be employed to mow 800 acres in 10 days ? 

Answer, SO men. 

18. If a barrel of beer be sufficient to last a fiunily of 8 persons 12 
days, how many barrels will be drank by 16 persons in a year ? 

Answer, 60{ barrels. 

13. If a regiment of sddiers, consisting of 939 men, consume 351 
quarters of Wheat in 168 days, how many soldiers will consume 
1404 quarters in 56 days ? Answer, 11868 soldiers. 
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PRACTICE 

Is a Rule generally used in business^ as a compendious 
method of performing the Rule of Three^ when the first 
term is unity. 

It is performed by taking aliquot parts of the price, 
and dividing those parts into the given quantity. 

TABLE OF ALIQUOT PARTS* 



Of a Penny. 
Of a Shming. 

OCl. ... 18 ... ^ 

4d. ... *~ ... 9 
ocL *•• " ••• 4 
zci. ... ^ ... % 

l^Cla ... " •*• g 

Id* ••• " ... y'f 



Of a Pound. 

aU8* ... IS ... '^ 

OS. 8d. * •••■ 

08« ... ^ ... 
48* ... "" ... 

ds. 4d« — «.. 
28. 6d. - ... 

318* ... ^ ••• YV 

1b. 8d. — ... y^ 

Is. ... ~ ... jij 

Ou« " ... ^pg 

6d. — •••/itf 

4d. - .«• /j 

3d. — ... ^ 

2d. — ...tiv 



OfaCwt. 

2 ffi%, ... is .•• i 

1 qr. ••• — ... ^ 

16 lb. ... •• ... \ 

14 lb. ... — ... ^ 

o Id. ••• ■• ..• ^^ 

# ID. ... "" •.• Y^ 

Of a Quarter. 

14 lb.*., is ... i 

7 lb. •.. — «•• ^ 
4 lb. ••. — ... I 
u^ lb. «t. *' ... g 

8 lb. ••• " *•• yx 



Ist. When the price is less than a penny. 



Eaampk* 

d. 1705 at i 

4-4 

12) 426 J 

2,0) 3^ . 6 



£1.15.6i 



Take aliquot parts of a penny,— 4ivide 
the quotient by 12, and by 20. This is the 
same as reducing farthings into pounds. 



♦ AUquot means an exact part of a certain number— thus, l^d. is an 
aliquot part of a shiUmg (one-«ghth) ; but a IJd. b iMrf an aliquot part. 
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d. 



Ejfomple. 
2739 at }d. 



i..i 1369. i 
i..i 684.} 

12)S054 . i 

2,0)17,1.2 



£8.11.2i 



Proof. 

2739 at }d. 
3 

4) 8217 



A half-penny is the J of a penny, and a 
farthing is the i of a half-penny. Add — 
and divide by 12 and 20 as before. 



12) 2054. i 
2,0) 17,1 . 2 
£8.11.2i 



Multiply by the number of farthings, and 
reduce the product into pounds. 



EXEBCISES. 



1. 12371b. at id. Answer, £1. 5s. 9Jd. 

2. 2349 lb. at id. Answer, £4. 17s. lOJd. 
8. 2795 lb. at }d. Answer, £8. 14s. S^d. 

4. 1521 lb. at }d. Answer, £4. 15s. 0}d. 

5. 3203 lb. at Jd. Answer, £6. 13s. 5id. 

6. 2987 lb. at Jfi. Answer, £3. 2s. 2}d. 



shilling. 



3795 at 4id. 

d. 

4..^ 1265 
i,.i 158. li 

2,0) 142,3 . H 

£71. 3. If 



Take parts of a shilling ;— thus, 4d. is j, 
and id. is i of 4d. Add—and divide by 20 
for the pounds. 





PBAOTIOE* 03 


Proofs anoiker waif. 

3795 at 4id. 

d. 

3..i 948.9 
n.l 474.44 

2,0) 142,3 . 14 




Here, 3d. is the 4 of a shilling, and 14d. is 
'the 4 of 3d. 


£71.3.14 




Example. 

529 at lOjd. 

d. 

6.. .4 264.6 
3... 4 132.3 

14.. 4 66.14 

J.. 4 11. OJ 
2,0) 47,3 . 10} 




Here, 6d. is the 4 of a shilling, 3d. is the 
4 of 6d., 14d. is the 4 of 3d., and 4d. is the 4 
of 14d. 


£23 . 13 . 10} 


• 


Proofs another toay. 

529 at 10]d. 

d. 

6.. 4 264.6 
4.. 4 176.4 
}..i 83.} 

2,0)473.10} 


Here, 6d. is the 4 of a shilling, 4d. is the 
4 of a shilling, and }d. is the 4 of 6d. 

This method is frequently shorter, but 
requires care in dividing the proper line. 


£23.13.10} 




EZEBCI8E8. 


7. 357 oz 

8. 493 oz 

9. 715 oz 

10. 307 oz 

11. 948 oz 

12. 742 oz 

13. 159 oz 

14. 640 02 

15. 541 02 


.at Id. Answer, £1. Os. 9d. 
.at IJd. Answer, £2. lis. 44d. 
.at 14d. Answer, £4. 9s. 44d. 
..at l}d. Answer, £2. 4s< 94d. 
i.at 2d. Answer, £7.188. Od. 
.at 24d. Answer, £6. 19s. 14d. 
uat 3d. Answer, £1.19s. 9d. 
i.at 34d. Answer, £9. 68. 8d. 
i.at 4d. Answer, £9. Os. 4d. 
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16. SSSoz.Bt 4}d. Answer, £16. 98. 8{d» 

17. 1051 oz. at 5d. Answer, £31. 17b. lid. 

18. 817 OK. at 5{d. Answer, £17. 178. 5^ 

19. 3143 oz. at 6d. Answer, £53.118. 6d. 

30. 574oz.at 6id. Answer, £15. lOs. lid. 

31. 908oz.at 7d. Answer, £36. 9s. 8d. 

83. 635oz.at 7id. Answer, £80. 10s. IJd. 
88. 1339 OK. at 8d. Answer, £44. 6s. Od. 

84. 617 OK. at 8}d. Answer, £33. Os.lOjd. 

85. 574 OK. at 9^ Answer, £33. 14s. 5d. 

36. 808oK.atl0d. Answer, £38. Os. 3d* 

37. 476 OK. at lO^d. Answer, £30. 6s. 7d. 

38. 359 OK. at lid. Answer, £16. 9s. Id. 

39. 645oK.atllid. Answer, £30. 48. 81d. 
30. 1174oK.atn}d. Answer, £57. 9s. 61d. 

3d. When the price is a certain number of shillings 
under 20. 



5s.. i 



Example* 
479 at 58. 



£119 . 15 



If it is an aliquot part of a Pound, divide, as 
in the Ezampla 



Example, 

<»73 at 178. 
17 



3,0)974,1 



£487.1 



If it is not an aliquot part, multiply by the 
number of shillingph and divide the product by 
30, for Pounds. 



EXERCISBS. 

31. 733dwts. at 3s. Answer, 

33. 587dwts. at 3s. Answer, 

33. 401 dwts. at 4s. Answer, 

34. 938 dwts. at Os. Answer, 

35. 589 dwts. at 7b. Answer, 

36. 615 dwts. at 9s. Answer, 



£73. 6s. 

£88. Is. 

£80. 4s. 
£378. 88. 
£306. 3sc 



£376. 158. 
37. 1801 dwts. at 10s. Answer, £650. lOs. 
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38. 850dwt8.Bt lis. Answer, X467. lOs. 

39. 783 dwts. at 12b. Answer, £469. 18s. 

40. 2057 dwta. at 15s. Answer, £1542. ISs. 

41. 1416 dwts. at 18s. Answer, £1274. 8s. 

42. 375 dwts. at 19s. Answer, £856. 5s. 

4th. When the price is shillings^ pence^ and farthings. 
Example, 
1057 at 4s. 8id. 



48. . . I 
6d...| 
2d.. .J 

f • • • • 8 



211. 8 
26, 8.6 
8.16.2 
8. 6.3f 

£249.18.8} 



lOs i 

5s 4 

2s. 6d. . . I 

3d. . . Ti\y 

lid. . 4 
Jd..i 



Ejeamj^, 
705 at 17s. 10}d. 

352 . 10 
176. 5 
88. 2.6 

8.16.3 

4. 8.1i 

0.14.8} 



£630.16,6} 



Take parts of a pound ; thus, 
4s. is the |, 6d. is the } of 4s., 
2d. is the i of 6d., and }d. is the 
iof6d. 



Proqf, 

705 at 178. 10}d- 

10s i 352.10 

6s.8d... i 235. 

Is ^ 35. 5 

2d I 5.17.6 

id i 1. 9.4i 

id i 0.14.8i 

£630.16.6} 



43. 813 yds. at 

44. 275 yds. at 

45. 408 yds. at 

46. 1371 yds. at 

47. 937 yds. at 

48. 185 yds. at 

49. 433 yds. at 

50. 2079 yds. at 

51. 873 yds. at 

52. 665 yds. at 

53. 721 yds. at 



Exercises. 

Is. 8d. Answer, 

Is. lOid. Answer, 

2s. 3d. Answer, 

2s. OJd. Answer, 

38. 4d. Answer, 

38. 7}d. Answer, 

48. 2d. Answer, 

4s. 8id. Answer, 

58. 6d. Answer, 

6s. 3id. Answer, 

7s. 4}d. Answer, 



£67. 15s. Od. 

£25. 15s. 7id. 

£45. 18s. Od. 
£189.188. 9}d. 
£156. 3s. 4d. 

£33.148. 5}d. 

£90. 48. 2d. 
£487. 58. 3}d. 
£240. Is. 6d. 
£209. 38. Hid. 
£266.128. 4}d. 
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54. 249 yds. at Ss. 5d. Answer, £117. 4s. 9d. 

55. 1406 yds. St 10s. S^d. Answer, £752. 158. lid. 

56. 558 yds. at 12s. l}d. Answer, £338. 17s. 4id. 

57. 237 yds. at 14s. lOd. Answer, £175. 15s. 6d. 

58. 973 yds. at 16s. 3^. Answer, £792. lis. 9id. 

59. 455 yds. at 188. 5d. Answer, £418.198. 7d. 

60. 179 yds. at 198. ll}d. Answer, £178. 16s. 3^. 

5th. When the price is pounds^ shillings, pence, and 

ferthinffs. 

^ Erample. 

735 Cwt. at £3. 16s. 9}d. per Gwt. 
3 



2205 
10s... i 367.10 
68. 8d. i 245 . 
ld.X 3. 1.3 
id. i 1.10.7i 
^. I 0.15.3} 

£2822. 17. 2t 



Multiply by the 
number of pounds, 
and take parts for 
the shillings, pence, 
and farthings, as 
before. 



Example prwed, 

1 Cwt. : 735 Cwt. :: £3.16.9id. 

Or, £3 . 168. 9|d.=3687 farthings. 

735 

18435 
11061 
25809 



4) 2709945 farthings. 
12) 677486. i 
2,0) 56457 . 2 
£2822 . 17 . 21 



Exercises. 

61. 473 Cwt. at £1.128. 8d. Answer, £772. Il8.4d. 

62. 305 Cwt. at £3. 7s. O^d. Answer, £1033. 10s. l^d. 
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63. 837Gwt.at £4. 14s. 3]d. Answei, £1117. ISs. OJd. 

64. 520 Cut. at Je7.18s. l^d. Answer, £4111. Ss. Od. 

65. 319 Gwt. at £5. lis. lOd. Answer, £1783. 14s. lOd. 

66. 195 Cwt. at £18. 16s. 10}d. Answer, £2699. 14s. 8}d. 

6tli. When the quantify has a fraction annexed. 



Example. 

Tim, 
437} 


at 

i::t 


1. 

14 


94 


lOs. . . 1 218 10 
4s... i 87 8 
8d. . . 4 14 11 4 
Id.. .4 1 16 5 
id...i 18 2i 
11 1 


7 
3 


51 


11 


1 






£323 15 Oi 





Take parts out of the quan- 
tity, as before ; to which add 
kt i) )) Ac. of the price for 
the Answer. 



67. 3724 gal. at 5s. 9d. 

68. 4074 gal. at 18s. 8}d. 

69. 263}gal.at£3.108.14d. 

70. 9764 gal. at £1. 7s. 5d. 

71. 814} gal. at 138. 2}d. 

72. 705} gal. at £4. ls.84d. 



Answer, £107. Os.5}d. 
Answer, £381.12s.l4d. 
Answer, £889. 148. 24d. 
Answer, £1338. 128. 44d. 
Answer, £538.188.54d. 
Answer, £2880. 10s. IJd. 



7th. When the quantity is of several denominations. 

Example, 23 Cwt. 3 qrs. 17 lb. of Sugar, at £5 . 188. 54d. per Cwt. 

£ $, d. 
5 18 54 X 23. 
7 





41 9 


1* 








124 7 


7k 








11 16 11 top 


line 


Xby2. 


2 qrs. 


.4 2 19 


Si 






1 qr.. 


.4 1 9 


7: 






14 lb. . 


.4 14 


9 






21b.. 


:l f 


Ji 






lib.. 








£141 11 


»i 
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Another Way. 

£ s. d, 
23 Cwt. 3 an. 17 lb. of Sugar, at 5 18 5^ per Cwt. 
5 



115 

108....i 11 10 

58. ...| 5 15 

38. 4d.^ 3 16 8 

Id...^ 1 11 

ici....^ m 

5 6 9i 

£141 11 3} 



2 qrs. . . i 


2 19 


2i 


1 qr.. . .4 


1 9 


n 


Ulb...i 


14 


H 


21b.. .4 
llb...i 


2 


ij 


1 


Oi 



je5 6 9^ 



Example, 17 Cwt. 2 qrs. 15 lb. of Tea, at 78. 9d. per lb. 
4 



70 qrs. 
28 

1975 lb. at 78. 9d. 

58 i 493 15 

28.6d...i 246 17 6 



3d. 



24 13 9 
£765 6 3 



The Cwt. &c. are first brou^t 
into lbs., the price being 78. 9d. 
per lb. 



73. 17i Cwt. of Sugar, at 9}d. per lb. Answer, £79. 128. 6d. 

74. 207i yards, at 48. 7id. per yard. Answer, £47. 188. 6|d. 

75. 176 Cwt. 2 qrs. 10 lb. at £4. 58. 7id. per Cwt. 

Answer, £756. Os. 5^. 

76. 16 Cwt. 3 qr. 17 lb. at £317. 128. 6d. per Ton. 

Answer, £268. 88. 5d. 

77. 17 hhds. 14 gal. of Wine, at 3s. 44d. per pint. 

Answer, £1464. 158. 

78. 175 oz. 15 dwts. of Silver, at 5s. 7id. per oz. 

Answer, £49. 88. 7d. 

79. 19 Cwt. 1 qr. 18 lb. at £42. 17s. 3|d. per Ton. 

Answer, £41.128. 

80. 26 Cwt. 1 qr. 12 lb. at 3s. 2d. per lb. Answer, £467. 8s. 



^ fr»»ti0mmii * r* * tfff***^tr^*fm0***»»0» » »fmf»m ^ i0i > t»* n t09 m f9mi>f t»^*tir*»ttmf^t>f0i^*0 * »*0 ** ii»***>**»*m»'*f<X'*r**** 



FRACTIONS 

▲RE EITHER 

VULGAR OR DECIMAL. 



OP VULGAR FRACTIONS, 

A Vulgar Fractian is represented by two numbers plaoed 
one above the otber^ with a line between them> as \j i, f > 
&C. The number above the line is called the Numerator, 
and that below, the Denominaton 

The Denominator shews into how many parts an unit 
is divided ; and the Numerator how many of those parts 
are represented by the fraction. 

Of Vulgar Fractions there are six sorts. 

1. A SIMPLE Fraction has but one Numerator and one 

Denominator, as f > i}, i^, &c. 

2. A COMPOUND Fraction is the fraction of a fraction, and 

is known by the word of placed between the parts 
as § off; f of A,&c. 

3. A PROPBB Fraction is when the Numerator is less than 

the Denominator, as }> f > {i, &c. 

4. An IMPROPER Fraction is when the Numerator is equal 

to, or greater than the Denominator, as f> f> }> V> ^^ 

5. A MIXED Number is composed of a whole number and 

a fraction ; as 4|, 18f , &c. 

6. A COMPLEX Fraction has a fraction or mixed number, 

in either or both of its terms ; as ^ 9 919 ^9 &<'• 
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REDUCTION OF VULGAR FRACTIONS. 



Casb 1st. To find the oommon measure of a Vulgar 
Fraction. 

Sjtampie, 
What 18 the oommoa measure of }|| ? 
258)364(1 



858 

118)858(8 
884 



88)118(4 
118 



Rule. 

Divide the greater term by the 
less, and the diyisor by the re- 
mainder till there is no remainder. 
The kut diyisor is the common 
measure. 



Answer, 88 common measure. 

Exercises. 

1. What is the common measure of \ll ? Answer, 8. 

8. What is the common measure of IH ? Answer, 15. 

3. What is the common measure of ^j ? Answer, 185. 

4. What is the common measure of |HI ? Answer, 1788. 

5. What is the common measure of f f {H ? Answer, 8823. 

Case 2d. To reduce a Fraction to its lowest terms. 
Example. 
Reduce { 1 1 to its lowest terms. 

188)196(1 

188 



14)182(13 
182 



14 is the common measure ; 
thenl4)i||=ii 

Answer jf , lowest terms.* 



Rule. 

• Find the common measure by 
Case 1st. Then divide both nu- 
merator and denominator by the 
common measure. 



* AFnction still xetains the same value, although xeduoed Into lower tfinms. A 
Fractkni ending with two even numbers, can bereducea into lower terms, beinff divmole 
* - "^'^, if one term of a Fraction end with 5, and the other with 0, or if both end 
action is divinble by 5. 
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Another Etampk. 
Beduoe ^H to its lowest tenn& 

(S) (4) (6) 

Answer |, lowest terms. 



Or, 

Divide bj any number that 
will divide both numerator and 
denominator without a remain, 
der. 



EXSSCISES. 

6. Beduoe |} to its lowest terms. 

7. Reduce |f} to its lowest terms. 

8. Beduce |} to its lowest terms. 

9. Reduce ^'/t ^ ^^ lowest terms. 
10. 'Reduce \^%\ to its lowest terms. 
1 1. Reduce i^ii to its lowest terms. 



Answer, f 
Answer, ^ 
Answer, } 
Answer, \\ 
Answer, || 
Answer, 4| 



Case 3d. To reduce a mixed number to an improper 
Fraction.* 



Example. 
Reduce 8f to an improper fraction 

8 

7 Denominator. 

56 
6 Numerator. 

61 

"7 



RULE^ 

Multiply the whole number 
into the denominator of the Frac- 
tion, and add the numerator to 
the product for a new numerator, 
under which place the given de- 
nominator. 



Answer, y improper fraction. 

EXEBCISES. 

12. Reduce 4} to an improper fraction. 

13. Reduce 22^ to an improper fraction. 

14. Reduce 29/^ to an improper fraction. 

15. Reduce lOO^f to an improper fraction. 

16. Reduce 79 j| to an improper fraction. 
.17. Reduce 514^ to an improper fraction. 



Answer, Y 
Answer, ^\^ 
Answer, ^ 
Answer, *f^» 
Answer, *f^* 
Answer, "f |» 



* To express a whole number like a Fraction, pat 1 for the doiominator, 
thus— 7 as |, 13 as y . 
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Case 4tlu To reduce an improper Fraction to its proper 
terms. 



Reduce y to proper terms. 
7)61 

Answer, 8f proper terms. 



Rule. 
Divide the numerator by the 
denominator: the quotient will 
be the whole number; and if 
there be Ay remainder, place it 
over the denominator for a Frac- 
I tion. 



Case dd and 4th prove each other. 



18. Reduce 

19. Reduce 
80. Reduce 
31. Reduce 

22. Reduce 

23. Reduce 

24. Reduce 



EXX&CISES. 

Y to proper terms. 
W ^ proper terms. 
W ^ proper terms. 
^-f to proper terms, 
^y* to proper terms. 
'|^> to proper terms. 
"If* to proper terms. 



Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 



n 

lOH 
24 

57/, 

206/s 
514^ 



Casb 5t}i. To reduce a compound Fraction to a simple 



one. 



Example, 



Reduce ^ of f of f to a simple 
Fraction. 

Answer, \\, 

Example. 

Reduce | of 8^ to a simple Frac- 
tion. 

8i=V 
then §XV==H=« 
Answer, \\. 



Rule. 
Multiply all th'e numerators 
together for a numerator— and 
all the denominators for a denov 
minator. 



If any of the proposed quan« 
tities be whole or mixed numbers, 
first reduce them to improper 
Fractions, as in Case 3. 
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Reduce } of } of /r ^^^ simple 
fractioxi. 

s 



Answer, y\. 

25. Reduce 

26. Reduce 
27» Reduce 
2& Reduce 

29. Reduce 

30. Reduce 

31. Reduce 



When the same number is 
found in a numerator and a deno- 
minator, it may be struck out of 
each. Or, when a numerator and 
denominator can be divided by 
any number, the quotients may 
be used instead.* 



£XE&CI8E8. 

I of } to a simple fraction..— Answer, ^ 

I of S to a simple fraction.-* Answer, |} 

I of I of i to a simple fraction.— >Answer, \ 

I of 8^ to a simple fraction.** Answer, Y 

f of I of 12| to a simple fraction.—- Answer, Kff 

I of f of 3 J to a simple fraction^i^Answer, |{ 

Jof^of^ltoa simple fraction.— Answer, ^ 



2) 1 . 6 . 2 . 


3 


8) 1 . 3 . 1 . 


3 


1.1.1. 


1 



Casb 6tli. To find the least common multiple of any- 
given numbers. 

Examjde, 

Find the least common multiple 

of 4, 6, 8, and 12. Place the given numbers in a 

4) 4 . 6 . 8 . 12 line, and divide by any number 

that will divide two or more of 
them without a remainder ; put 
the quotients beneath, and bring 
down an numbers that could not 
be divided. The product of aU 

The divisors are 4, 2, and 3, ^« ^^»^" " ^« ^«"* '^'^'''' 
consequently 4x2 X3=:24. multiple. 

Answer, 24, least com. multiple. 

EXEBCISES. 

32. Required the least common multiple of 3, 4, and 8. 

Answer, 24. 

33. Required the least common multiple of 2, 3, 4, 5, and 6. 

Answer, 60. 

* This method of cancelling is very useful, as it shortens the work, and 
brings out the fraction in the lowest tenns. 

£ 
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84. Required the least common multiple of IO9 18, 30, and 45. 

Answer, 90 
35. Required the least common multiple of 12, 6, 9, and 8. 

Answer, 72. 



Cabb 7tli. To reduce fractions of different denominators 
to equivalent fractions having a common denominator. 

Rule. 

Multiply each numera- 
tor into all the denomina- 
9yRyO— Ii4'\ tors, except its own, for 

5 X3 X 9=135 > New numerators. ne^ numerators ; and mul- 

7X8X8=1681 



Ejpample. 
^^^uce I, I, and | to fractions having 
a ooQunon denominator. 



3X8X9=216 Common denominator. 
Answer, Jf |, ^f J, and ^ff.* 

Eaamph, 
Reduce 7, 3^, and j of }, to fractions 
having a common denominator. 

The fractions are 4"* "t* i^d --. 

7X4X5=140) 

13X1X6= 65 V New numerators. 
2X1X4= 8j 



tiply all the denominators 
together for a common de- 
nominator. 



Should any of the pro- 
posed quantities he whole 
or mixed numbers, or com^ 
pound fractions, reduce 
them to simple fractions, 
and proceed as above. 



1X4x5= 20 Common denominator. 
Answer, >jV» H> a^d ^ 

Exercises. 

36. Reduce | and { to fractions having a common denominator. 

Answer, fj, §^ 

37. Reduce i, }, and | to fractions having a common denominator. 

Answer, |}, ||, fj 

38. Reduce |, }, and f to fractions having a common denominator. 

Answer, ,Vj, y^B* tVs 



* It will appear, by reducing the new fractions into the lowest terms, 
that the values are not changed : thus ^| |=| ; |f |=t ; and i||=i 
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39. Reduce ^ of 5, & | to fractions haying a common denominator. 

Answer, ||, |} 

40. Reduce |, I, and | to fractions having a conmion denominator. 

Answer, f |||, fjf, HI 

41. Reduce J of }, 5^, and f to fractions having a common deno- 
minator. Answer, ^, ^^jf^ ||§ 

42. Reduce |, -j^, |, and ^ to fractions having a common deno- 
minator. Answer, ^Vb^, ^\^, Hl|, ^Wi 

Case 8th. To reduce fractions to others that shall have 
the least common denominator. 



Example 
Reduce }, 3^, and {^ to the least com* 
mon denominator. 

3)4 . 10 . 12 

2)2 .6.6 

1.5.3 



2X2X^X3=260 least com. multiple, 
then V=15- l^X 3=45 

f«= 6. 6X 7=42 

fj|= 5. 5X11=55 
Answer, |^, |§, f^. 



New 
y numera- 
tors. 



Rule. 

Find the least common 
multiple of all the deno- 
minators, by Case 6th, for 
the new denominator. 

Divide this by each of the 
given denominators ; and 
multiply the quotient by 
the respective numerators 
for the new numerator. 



Exercises. 

43. Reduce J, }, and | to the least common denominator. 

Answer, |, |, { 

44. Reduce 4, J, }, and | to the least common denominator. 

Answer, y^, /j, ^„ & |g 

45. Reduce §, |, f , and y^ to the least common denominator. 

Answer, |g, y, f g, & |} 

46. Reduce f* it j> and f to the least common denominator. 

Answer, if «. iHi /A, & HH 

47. Reduce }, |, y^„ and i} to the least common denominator. 

Answer, §§, |g, if, & il 

48. Reduce J^, ^f, ||, and |^ to the least common denominator. 

Answer, fff, ffi, H|, & Hi 
E 2 
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Case 9th. To redaoe a complex fraction to a simple one. 

Exqmple, 



Reduce ^ to a simple fraction. 



3i 



V 



6J V 

(extr.) 13 X 3 
then = f I 



(mea.) 4x10 
Answer, f|. 



Rule. 
Make the numerator and the 
denominator improper fractions ; 
then, multiply the extremes for 
a numerator, and the means for 
a denominator. 



Another Example. 
41 



Reduce ^^— to a simple fraction. 
73J 



41 
73t 



-4 



41X4 

then, . = HI 



293X1 



Answer, H| 



Exercises. 



n 



49. Reduce »- to a simple fraction. 

50. Reduce q| to a simple fraction. 

4 

51. Reduce ^r to a simple fraction, 

9f 

52. Reduce Tb to a simple fraction. 



Answer, f ^ 
Answer, \\^ 
Answer, ^ 
Answer, If 



Aft 

53. Reduce -^ to a simple fraction. Answer, f 

204 

54. Reduce ^^ to a simple fraction. Answer, ^|| 
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Case 10th. — ^To find the Talue of a fraction in the 
known parts of the integer. 

Example, 

Required the value of f of a 
pound sterling. 

5 

20shUling8 = £l. 



9)100 



11. 1 






12 


pence — 


l8g. 


9)li 






1 


.3 






4fgt.= 


:ld. 


9)13 






1 1=1 





Rule. 

Multiplj the numerator by the 
next lower denomination, and divide 
hj the denominator ; if any thing 
remain, multiply it by the next 
lower denomination, and divide as 
before, and so proceed to the lowest 
denomination ; and the several quo- 
tients will be the value required. 



Answer, Us. l^d.-)-} 

EZEKCISES. 

55. What is the value of | of a shilling ?^ Answer, lO^d. 

56. Bequired the value of | of a guinea.— Answer, 4s. 8d. 

57. Reduce | of a yard of Cloth to its proper quantity. 

Answer, 3 qrs. 2 nls. 

58. Reduce f of a pound avoirdupois to its proper quantity. 

Answer, 8 oz. 14 drs. | 

59. What is the proper quantity of J of a hogshead of Beer ? 

Answer, 36 gallons. 

60. Reduce | of a pound troy to its proper quantity. 

Answer, 9 02. 13 dwts. 

61 . Reduce j\ of a day to its proper quantity. 

Answer, 13 hrs. 55 min. 33 sec. y*, 

62. What is the value of ^ of a pound sterling ? — ^Answer, 1 Os. 8d. 

63. Reduce | of a mile to its proper quantity. 

Answer, 4 ftir. 33 poles, 4 yds. 1 in. f 

64. Reduce -^^ of a ton to its proper quantity. 

Answer, 3 Cwt. 1 qr. 18 lb. 13 oz. 8 dr. f f 
E 3 
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Case 11th. To reduce any given quantity to the fraction 
of a higher denomination^ retaining the same value. 



Rule. 
Keduce the given quantity to 
the lowest term mentioned for a 
numerator, and place for a deno- 
minator as many of the small 
as make one of the greater deno- 
mination.* 

Cases 10 and 11 prove each 
other. 



Example. 
Seduce 8 Cwt. 2 qrs. 8 lb. to the 
firaction of a ton. 

3 Cwt. 2 qrs. 8 lb. 
4 

14 qrs. 
28 

"loOlb. 

2240 lb.=l ton. 
Answer, ,VV\r=i»=A 

Exercises. 

65. Reduce 18 shillings to the fiwrtion of a pound.— Answer, ^ 
6d. Reduce 7s. dd. to the fi»ction of a pound.— Answer, |{ 

67. Reduce 8 oz. 2 dwts. to the fraction of a pound troy.— Ans. |^ 

68. Reduce 2 qrs. 2 nls. to the fraction of a yard of doth. — ^Ans. | 

69. Reduce 4s. 8d. to the fraction of a guinea.— Answer, | 

70. Reduce 2 roods, 20 poles, to the fraction of an acre.— Ans. | 
71* Reduce 12 gallons of beer to the fraction of a hhd.— Ans. | 

72. Reduce 2 weeks, 5 days, to the fraction of a month.— Ans. 4| 

73. Reduce 2 qrs. 14 lb. 1 oz. to the fraction of a Cwtd— Ans. (||4 

74. Reduce 15s. Ojd. to the fraction of a pound.— Answer, }|§ 

75. Reduce 13s« S{d, to the fraction of a guinea.— Answer, /^^ 

Casb 12th. To reduce a fraction from one denomination 
to that of another^ retaining the same value. 

Example, 
Reduce $ of a pennyweight to 
the fraction of a pound troy, 
s 1 1 



6 X sa X IS 

4 



5X20X4 

Answer, ,^5 



400 



Rule. 
When it is from a less name 
to a greater, multiply the d^- 
nominator by all the denomina- 
tions from thatgivai, to the one 
sought 



* Some Arithmeticians have ^yen another Rale ibr reducing the frac- 
tioos ; hut the above may he best understood by the learner. 
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Ejeampie, 

Reduce | of a pound to the 
fraction of a iarthing. 



s X 90 X l« X 4 



t 

3 
3X90X4X4 



=«i« 



Ansirer, •!» 



If it be from a greater name to 
a leM, multiply the numerator 
by all the denominations from 
that given, to the one sought 



Exercises. 

76. Reduce | of a penny to the fraction of a pound.— Answer, ,4, 

77. Reduce } of a fiurthing to the fraction of a pound— -Ans. y,^, 

78. Reduce | of a pound to the fraction of a penny.^Ans. *%^ 

79. Reduce fy of a guinea to the fraction of a penny. — Ans. ^ f | <> 

80. Reduce f of a lb. avoir, to the fraction of a Cwt^— Ans. ^f, 

81. Reduce f^v of a Cwt. to the fraction of a pound.— Ans. | 

82. Reduce /y of a week to the fraction of an hour.— Ans. * j| * 

83. Reduce | of a nail to the fraction of a yard.— Answer, jl^ 

84. Reduce. A of a mile to the fraction of a foot^Ans. * V<» 

85. Reduce ^j of a pint of wine to the fraction of a hhd. — ^Ans.^ 4 , 

86. Reduce {{iifB pound to the fraction of a fiuthing.— Ans. * y « 
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ADDITION OF VULGAR FRACTIONS. 



Example. 
Add ^, y\, and ^ together. 

3+6+2=10 
Answer, jf 

Example. 
Add }, I, and | together. 

5x4X9==180^ 3^^ 
8X4X0=102 j niwnerators. 

"534 TotaL 

4x6xO=dS16 Com.Dmom. 
6) ill = II =2H Answer. 



Rules. 

1. When the fractions have a 
common denominator, add the 
numerators together, and place 
the common denominator under 
their sum. 



2. When the fractions have not 
a common denominator, reduce 
them to one, by Citse 7th, and 
add the numerators together, as 
before. 



£ 4 
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ADDITION OF 



Example. 

What is the sum of j, | of f, 
and I of 3 ? 



i,ofi.=iH 

S 7 36 



i.of±=i. 



a 

3 



S 



The fractions to he added are 

H> I- 

New 
numerators. 



5X35X 3=625' 
12X 8X 3=288 
2X 8X35=660 



1373 Total. 

8X35X3=840 Com. denom. 
Answer, W,f = 1 M 

Eseampie, 
Add 47}, 29f , and 36^"!; together. 

The fractions are }, f , and ^^ 



3X7X14=294 
5X4X14=280 
9X4 X 7=262 

826" 

4X7X14=392 



Whole numben. 

47 
29 
35 

113^ 



Answer, 113^. 



Rules. 

3. When there are compound 
fractions to he added, reduce them 
to simple ones by Case 5th, and 
proceed as before. 



4. When mixed numbers are 
to be added, bring the fractions 
only to a common denominator, 
and annex their sum to that of 
the whole numbers. 



Exercises. 



87. Required the sum of J, |, and }— Answer, I J 

88. What is the sum of f , |, and ^^Answer, 1^ 

89. What is the sum of | and |— Answer, 1 1 

90. Add^, I, and I together. — Answer, 1^^, 

91. Required the sum of §, {^, and |— Answer, 2 

92. Add f and | together.— Answer, 1^ 

93. What is the sum of f and 9\ ?— Answer, 9^§ 

94. Add i of I, I of f , and i together.— Answer, If ^ 
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95. Required the sum of 74} and 274|. — ^Answer, 349f 

96. Eequired the sum of 7\ and 9|.-^An8wer, 16|f 

97. Add f , 4i, and } of } together.— Answer, 5/g 

98. What is the sum of ^ of |, } of 19, and { of 12?— -Ans. 18|§ 

99. Required the sum of lOOg, 2000}, and 1764 1— Ans. 3866|i( 



Example. 
What is the sum of f of a gjiinea, 
j of a shilling, and | of apenny ? 

f of a guinea...^ 9 
I of a shiUing = 4i 
{ of a penny ...= 04 | 

Answer... 9 5 | 



6. When there are fractions of 
the integers of money, weight, 
measures, &c., find their values 
by Case 10th, and add as in 
Compound Addition. ^ 



Exercises, 

100. Required the sum of | of a pound, and ) of a shilling. 

Answer, lis. 5}d. j^ 

101. What is the amount of | of a guinea, f of a shilling, and ] of 
a penny ? Answer, 14s. 7id. f 

102. Add together J of a week, i of a day, and ^ of an hour. 

Answer, 2 days. 2 hrs. 12 min. 

103. What is the sum of ] of a hogshead of beer, and ) of a barrel ? 

Answer, 62 gals. } pt. 

104. Required the sum of | of a yard, } of a foot, and | of an inch. 

Answer, 2 ft. 9 in. 2 b. c. 

105. Add ff of a Cwt., f of a quarter, and y^ o^ ^ ^h. together. 

Answer, 1 qr. 13 lb. 13 oz. 1 dr. /^ 

106. What is the sum of | of a lb. troy, | of an ounce> and >j'^ of 
« pennyweight ? Answer, 5 oz. 8 dwts. 1 1 grs. j\ 

107. Requiredthesumof f ofiClS— 39ofa£— ^ of f of f ofa£— 
and I of f of a shilling. Answer, £7. I7s. 5d. ^ 



£ 5 
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SUBTRACTION OF VULGAR FRACTIONS. 



Esamplea. 
From y\ take f . 

8X11=^3 f^*^ numerators. 

23 Difference. 

11X7=77 Com. denominator. 
Answer, }f. 

From 2^ take } of |. 

2J = | »ofJ = /, 

The fractions are |, /g 

9X72=648 
7X 4: 



J=648\ 

l=28f 



New numerators. 



Rule. 

Prepare the fractions, when ne- 
cessary, as shewn in the exam- 
ples in Addition. 

Find a common denominator 
by Case 7th; then subtract the 
less numerator from the greater, 
under which place the common 
denominator. 



620 Difference. 

4X72=^^8 Conu denominator. 
4) m = W = 8U Answer. 



Exercises. 

108. From ^ take f — Answer, f 

109. From 1 take {^—Answer, -^ 

110. What is the difference between \^ and |?— Answer, ff 

111. Required the difference between } and |.— Answer, ^^ 

112. From 5§ take ^—Answer, 4|K 

113. From 2| take f— Answer, Iff 

114. What is the difference between 25 and 21} ?— Answer, 3| 

115. What is the difference between 138 and 14/^ ?— Ans. 113^ 

116. Required the difference between 9} and 4}.— Answer, 4| 

117. From Se^ take 16|— Answer, 20/j 

118. From | of {^, take \ of }— Answer, ^f} 

1 19. From | of J take ^ of 4— Answer, ^/^ 

120. From J of a shilling take } of a penny.— Answer, 5^. 

121. From | of a pound take | of a shilling.— Answer, 7s. 34d.i 



WLOAB FRACTIONS. 
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129. What is the difference between £8, and | of a £. ? 

Answer, £1, Ss. lO^d. } 
1S3. What is the difference between | of a jC» and { of a shilling ? 

Answer, Ss. 44d. 
134. Bequired the difference between } Vxf a ton, and | of a Urn. 

Answer, 2 Cwt. 2 qrs. 
126. Acquired the difference between | of a ton, and | of a lb. 

Answer, 15 Cwt. 8 qrs. 27 lb. 2 ok. 10 drs. \ 

126. From f of an ounce take { of a pennyweight- 

Answer, 11 dwts.3 grs. 

127. From f of a guinea take ^f of a £.— Answer, 2s. Sd. 

128. From ] of a league take yV of a mile. 

Answer, 1 mil. 2 fur. 16 poles. 

129. From | of a ton take } of a Cwt. 

Answer, 6 Cwt. 8 qrs. 4 lb. 12 os. 12 drs. { 

MULTIPLICATION OF VULGAR FRACTIONS. 



Multiply f by I 
Answer, ^| 



Multiply i of I by T^jj of ii. 
JLofi.=i. lofii=.a 

3 6 16 10 IS ISO 

consequentiy ^ X ^ = ^ 

80 

Answer, ^/^ 



Required the product of |, f, 
&I24 

12i = V 

^ A Y ^ 4 — IS 12 

3 

Answer, 2^^ 

E 6 



Rule. 

Prepare the fractions, when 
necessary, as in the former rules. 

Then multiply the numerators 
together for a new numerator, 
and the denominators for a new 
denominator. 



Note, Cancel the numerators 
and denominators, if possible, as 
in reducing a compound fraction 
to a simple one.— Case 5th. 
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DIVISION OF 



EXE&CISES. 

130. Multiply \ by |-^Aiiswer, ^ 

131. Multiply ^j by |<*An8wer, /, 

132. Multiply f by |— Answer, /, 

133. Multiply i by 4i~An8wer, 2| 

134. Multiply 57 by y\— Answer, 46,\ 

135. Multiply 7| by 35.— Answer, 259. 

136. Eequired the product of 7i and 23|— Answer, 16S^^ 

137. Required the product of ^, |, and || — Answer, ,<^ 

138. Required the product of | of {, and | of f— Answer, ^ 
189. Required the product of f of |, and { of 3f— 'Answer, |f 

140. Required the product of 85f by 9^— Answer, 793|f 

141. Required the product of |, |, and 3^ — ^Answer, 2/|f 

142. Required the product of |, $, |, and f ^Answer, } 

143. Required the product of |, |, 5^, and 6.— Answer, lOy', 

144. Required the product of 14|, 2^, and } of 4^— Answer, 51^1 

145. Required the product of 821/^ by 8$— Answer, 716m 

146. Required the product of 5, 4|, §, and f of |— Answer, 2/^ 



DIVISION OP VULGAR FRACTIONS. 



Mxamples, 

Divide f by |. 

The terms of the divisor inverted are | ; 
consequently |X| = |i = lA 

Answer, 1^^ 



Divide 3^ by 9}. 

3i = y 94=rV 

The divisor inverted is ^^ 

consequently ^ X ^ =^ 

Answer, J 



Rule. 

Prepare the fractions, 
when necessary, as in the 
former Rules. 

Then invert the terms 
of the divisor, and proceed 
as in Multiplication. 



VtJLOAB FRACTI0K8. 85 

Another Example. 
Bivide 15f by { of fj 

The divisor inverted is |f 

3 

Answer, 66/7 

ExEBcissa. 

147. Divide | by f-^-Answer, } 

148. Divide | by ^,— Answer, If 

149. Divide '/ by ^ ^Answer, 5^^ 

150. Divide 9 by f-— Answer, 13^ 

151. Divide i} by 6. — Answer, y^ 

152. Divide 97 by 5f^Answer, 17i| 

153. Divide 15) by 94— Answer, l^f^ 

154. Divide ^\ of 8 by y^— Answer, 22,^3 

155. Divide \ of 19 by | of }— Answer, 7| 

156. Divide 12^ by S^Answer, 3^ 

157. Divide 4| by }— Answer, 6^^ 

158. Divide | of 50 by 4i— Answer, 9^, 

159. Divide f of ^y | of ^|— Answer, fff 

160. Divide | of ^ by f of 7}— Answer, j^j 

161. Divide | of } of 5 by | of ^—Answer, 15^^ 



RULE OP THREE IN VULGAR FRACTIONS. 

Prepare the fractions^ if necessary. 

State tlie question^ &c. as directed in the Rule of Three. 

Multiply the second and third terms together^ and also 
the firsts with its parts inverted ; and the product will he 
the answer^ in the same denomination as the third term 
was left in. 
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BULE OF THBEE IN 



Examples. 
If I of a Cwt. of Sugar cost Je2}, 

what will 5 J lb. cost ? 

lb. 
I of a Cwt. is I of » J» = «|o 

5Jlb,= Vlb. 
lb. lb. £ 

7 2 






^ 660 — 



»gain,-f X-f Xi|^ = 



80 



affain, i- X - X -^ =-5- 

^ ' 1 ^ 1 ^ so 40 



£9 
20 

4,0)18,0 

8.4.6 



40 



Here the fractions are pre- 
pared : f of a Cwt is reduced 
into lbs., the same denomination 
as the other term. The rest are 
made improper fractions. 

The stating will appear from 
the Bule of Proportion. 

In multiplying, the numera- 
tors and denominators are can- 
celled, as directed in Multiplica- 
tion. 

The product ^^ is in the same 
denomination as the 3d term was 
left in— -pounds. This product 
is reduced to its proper value. 



Answer, 48. 6d. 

If I of an ell cost £§, what cost 8^ ells P 

8J = V ells. 

EUs. Ells. £ 

Vxfxf=W^ 

63)400(6 
20 



Answer, £6.6s.ll}d./f 



63)440(6 

.62 
12 

63)744(11 

.51 

4 

63 ) 204 ( } 

Tl5=H=/i 



VULOAB FRACTIONS. 8? 

EXERCIBEB. 

163. If f of an ounce cost {| of a £, what cost 1 ounce ? 

Answer, £1. 58. 8d. 

163. How many jaids of Stuff, i a yard wide, are equal to 36^ 
yards, of f wide ? Answer, 64} yards. 

164. Suppose 6i yards cost 18s., what cost 9^ yards ? 

Answer, £1. 6s. 7{d, /, 

165. If Si ounces of Silver cost 19} shillings, what cost 29{ 
ounces ? Answer, £8. 9s. 4}d. f 

166. Bought ^9 of a Cwt. for £14^, what cost 7i Cwt. ? 

Answer, £118. 68. 8d. 

167. If i of a gallon of Winecost £f, what will | of a tun cost ? 

Answer, £140. 

168. If 9 men can perform a piece of woik in 15} days, in what 
time would 23 men do the same ? Answer, 6^} days. 

169. If 8} lb. of Tobacco are sold for 33| shillings, what cost 1 lb. ? 

Answer, 2s. 8jd. || 

170. Paid £3} for 22 yards, what would 17f yards cost ? 

Answer, £27. Ids. 6}d. f 

171. A lends B £35} for 6} months : how long ought B to lend 
A £12}, to requite the kindness ? Answer, 18 months. 

172. If 15} gallons of Beer cost £1 1, what is that per pint ? 

Answer, 2}d. ^, 

173. What length of Cloth 3} yards wide, is equivalent to 20} 
yards of 1 } wide ? Answer, 63 yds. 1 qr. } 

174. If 1 yard of Broad Cloth cost 15} shillings, what will 
4 pieces, each containing 27} yards, cost ?— Answer, £85. 10s. 1 l}d. 

175. If I have 7\l Cwt. carried for 8s. 7}d., what weight can I 
have carried for £5/, ? Answer, 94 Cwt. 2 qr. 17 ll>. |f |i 
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DECIMAL FRACTIONS, 



Deciinal Fractions are such as have 10^ 100^ 1000^ &c. 
for their denominators; but are usually expressed by writing 
the numerator only, the understood denominator being 
always ten^ or some power of ten, whence its name. 

The denominator of every decimal fraction is an unit, 
with as many ciphers as there are figures in the decimal — 
thus,t^, ^, t^1j> i\fij^* &c. are written with a point before 
them, as . 5, .75, . 327^ • 1875 ; and are read, 5 tenths, 
75 hundredths, 327 thousandths, 1875 ten thousandths, 
respectively. 

Ciphers on the right-hand of decimals make no alter- 
ation in their value, for . 5, . 50, . 500, &c. are decimals, 
having the same value, being each equal to ^ ; but if 
ciphers are placed on the left-hand, they decrease the 
value in a tenfold proportion — thus, .5, .05, . 005, are 
5 tenth parts> 5 hundredth parts, and 5 thousandth parts. 

A mixed number is composed of a whole number and a 
decimal, the figures (ifier the point being decimals — 

thus, 3. 84 are read 3 and 84 hundredths, 

72.9 ^ 72 and 9 tenths, 

47. 376 ^ 47 and 376 thousandths, 

1. 003 ^ 1 and 3 thousandths. 



(89) 



ADDITION OP DECIMALS. 



Example. 
Find the sum of 8.57— .0056— 
205. 703U.1. 37685 — 217— 
15.8163--57.2. 



8.57 
.0056 
205.702 
1.87685 

.217 
15. 8163 
57.2 

378.88775 Total 



Rule. 

Flaoe the numbers so that all the 
decimal points may fall directly 
under each other, and add as in 
whole numbers. 



EXEBCISCS. 

1. Find the sum of 27. 6-^9. 213—7214. 9—417. 05— and 5. 0327. 

Answer, 7703. 7597. 

2. Find the sum of 7.045— 37.23-5.0047— .91864—396.243 
and 4. 19. Answer, 450. 63134. 

3. Find the sum of 12.47— 3.584— .76— 29.047— 1.8236 and 
15. 75. Answer, 63. 4246. 

4. Find the sum of .05364—293. 147— 84.2361— 5.07— .3274— 
and 15. 943. Answer, 398. 77714. 

5. Find the sum of 5.714— 3.456— .5437— 1.04— 276.358 and 
7.2. Answer, 294.3117. 

6. Find the sum of .005— 7.296— 4.318— .05947— 28.216 and 
7. 92. Answer, 47. 81447. 

7. Find the sum of 39.33—4.2056 — 98735-4.6287-347.91 
and 3. 004. Answer, 400. 06565. 

8. Find the sum of 2.53— .01825— 17.5— .00375— 199. 25— 
. 144— 1431. 7256 and 58. 729. Answer, 1853. 7566. 
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Example, 

81.4763 
9.580936 

71. 895364 Difference. 



Rule. 

Place the numbers so that the 
decimal points may be under each 
other, and subtract, as in whole 
numbers. 



9. From 
|0. From 

11. From 

12. From 

13. From 

14. From 

15. From 

16. From 



127. 62 

6218. 725 

3760. 279 

238. 73 

7. 10563 

103. 

407. 52 

2. 62875 



EXEBCISES 

take 13. 725— 
take 162.25.— 
take 423. 0076 — 
take 24. 836. 
take . 9542—. 
take .00729.— 
take 71. 30976.— 
take .007364.— 



Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 



113.895. 
6051.475. 
3337.2714. 
213. 894. 
6. 15143. 
102.99271. 
336.21024. 
2. 621386. 
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MULTIPLICATION OP DECIMALS. 



Ejcample. 

Multiplicand 27.3296 
Multiplier... 45.839 

2459664 
819888 
2186368 
1366480 
1093184 



1252.7615344 Product. 



Example. 

Multiplicand .35786 
Multiplier... . 0467 

* 250502 
214716 
143144 



.016712062 Product. 



Rule. 

Multiply the decimals as if 
they were whole numbers; and 
from the product point off so many 
places for decimals as there are 
decimal places both in the multi- 
plicand and multiplier. 

Four decimals (our. 3296^ in 
the multiplicand, and three pliEM^s 
(our. 839) in the multiplier; conse- 
quently 7 decimal places (7615344) 
are pomted off the product. 



If the decimal places in the 
multiplicand & multiplier exceed 
those in the product, supply the 
defect by adding ciphers to the 
left-hand. 



DIVISION OP DBCIKikliS. 
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17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 



27. 548 by 
79.347 by 
6. 3478 by 
. 02534 by 
2. 7964 by 
.385746 by 
51807.3 by 



42. 35.— Answer, 

2. 135.— Answer, 

. 8204.— Answer, 

.03256.— Answer, 

. 385.— Answer, 

. 00464.— Answer, 

. 29476.^— Answer, 



1166. 65780. 
169. 405845. 
5.20773512. 
.0008250704. 
1.076614. 
. 00178986144. 
15270. 719748. 



^%^»%<% »i%^^y»»»%i%^>% v»»»^%^»^^i»^*«%»^ % ^»^%^i%%*^ 



DIVISION OF DECIMALS. 



Divisor. Dividend. Quottnt. 
4.35)27.462837(6.3132 

1362 

578 

1433 

1287 

. 417 Remainder. 



BULE. 

Divide, as in wbole numbers, 
and point off from tbe right-hand 
of the quotient as many figures 
for decimals as the deoimal places 
in the dividend exceed those in 
the divisor. 

Here are six decimal places in 
the dividend (our. 462837), and 
two places in the divisor {viz. 35), 
the excess of the dividend above 
the divisor being 4 places : con- 
sequently 4 places (3132) are 
pointed off from the quotient. 



Exampie, 

DiTiior. Dividend. Quodnt. 
1117) 9.3250496 (. 0083482 

3890 

5394 

9269 

3336 

1102 Remainder. 



Here the dividend contains 7 
decimal places, but the divisor 
consists of whole numbers ; there- 
fore the places in the dividend 
exceed those in the divisor by the 
7 : but as the quotient contains 
only 5 figures, the defect is sup- 
plied by prefixing 2 ciphers. 
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DIVISION OF DECIMALS.^ 



Proof €f the foreffoing. 

Multiplicand... .0083482 
Multiplier 1117 



1419194 
918302 

1102 Remainder. 



9.3250496 Product. 



24. Divide 

25. Divide 

26. Divide 

27. Divide 

28. Divide 

29. Divide 

30. Divide 



67.289544 
273. 50856 

728. 6429 
234. 76958 

8. 572046 

. 028734619 

.91730846 



Exercises. 
by 1. 764.— Answer, 38. 146. 
by 3. 9.— Answer, 70. 1304. 
by 5.18 — Answer, 140.66, &c. 
by 7.— Answer, 33. 53851, &c. 
by 43.— Answer, . 199349, &c. 
by . 057.»Answer, . 504116, &c. 
by . 162.— Answer, 5. 66239, &c. 



Divide 179 by 369.5. 

niviiior. Dividend. Quotient. 

369. 5) 179. 000000 (. 48443 
31200 



16400 
16200 



14200 
3115 Remainder. 



Proof, 

Multiplicand . 48443 
Multiplier... 369.5 



242215 
435987 
290658 
145329 

3115 Remainder 



Product 179.000000 



When the dividend requires 

it, annex 6 ciphers at first. 

Should the quotient be wanted 
beyond, place thexdphers as you 
proceed, and point off the quo- 
tient accordingly. 



BEDUCTION OF DECIMALS. 
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EZEBCISES. 

31. Divide 83 bj 4.79.— Answer, 17.3277, ftc. 

32. Divide 175 bj 2. 075.— Answer, 84. 3373, Sue 

33. Divide 13 by . 7296.— Answer, 17. 8179, &c 

34. Divide 5 by 47.— Answer, . 1063829, Ac. 



REDUCTION OP DECIMALS. 



Case 1st. To reduce a Vulgar Fraction to a Decimal. 

EjNunple, 
Beduce { to a decimal of equal 



value. 



8)7.000 
.875 



Answer, . 876* 

Another Example, 

Reduce ^f to a decimal of 
equal value. 

37) 19. 000000(. 513513, &c. 

"Tso 
Tiio 

"190 

Tso 

"l30 
"19 



EVLE. 

Annex as many ciphers to the 
numerator as may be required : 
then divide bj the denominator, 
and point off so many places in 
the quotient for decimals as 
there were ciphers annexed. 



Note. Decimals extended to 
six places, are usually sufficient 
fiir most calculations. 

The continual repetition of 
the same figure or figures (as in 
this quotient) is called a recurring 
or circulating decimal. 



* The truth of this Rule will appear, by expressing the decimal 
with its denominator, and reducing it to lowest terms, (VuL Frac. 
Case 2d.) thus, ^\^=Hf=J|=I. 
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EXEBCISES. 

35. Beduoe i to a decimal of equal TBhie.— Answer, . 5 

86. Beduoe } to a decimal of equal value.-^ Answer, . 25 

37. Reduce } to a decimal of equal yalue.^ Answer, .75 

38. Reduce { to a decimal of equal vahieir-Answer, . 625 

39. Reduce ^, to a decimal of equal value. 

Answer, .230769, Sue. 

40. Reduce \{ to a decimal of equal value. 

Answer, .785714, &c. 

41. Reduce ^ to a decimal of equal value.— Answer, . 12 

42. Reduce ,*, to a decimal of equal value.— Answer, . 03125 

43. Reduce |f to a decimal of equal value. 

Answer, .592592, &c 

44. Reduce ,y, to a decimal of equal value. 

Answer, .069958, &c. 

45. Reduce |§f to a decimal of equal value. 

Answer, . 787439, &c 

46. Reduce ^f^ to a decimal of equal value. 

Answer, .0930012, &c. 

47. Reduce yV^ to a decimal of equal value. 

Answer, .0109953, &c 

Case 2d. To find the value of a given decimal, in 
terms of the inferior denomination. 



Example, 

What is the value of . 1275 of 
a pound ? 

.1275 
20 



2,5500 
12 

MO 
4 



Rule. 

Multiply the decimal bj the 
number of parts in the next 
lower denomination, and point 
off, as in Multiplication ; and so 
proceed through each denomi- 
nation. 

Multiply by 20, 12, and 4, the 
same as in Reduction descending, 
bringing great names into small. 



Answer, 2s. 6id. ,4 
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Example* 

What is the value of . 917634 
of a hogshead of Wine ? 

.917634 
63 



2752902 
5506804 

57,810942 
4 

3^43768 
2 

.487536 



Ans. 57 galls. 3 qts. . 487536 pt. 



MulUply by 63 (gallB.=l hhd.) 
and bj 4 (qts. =il gal.) 
and by 2(pints=:l qt) 



48. WTiat 

49. What 

50. What 

51. What 

52. What 

53. What 

54. What 

55. What 

56. What 

57. What 

58. What 



£XEKCIS£S. 

is the value of . 635 of a shilling ? — Answer, 7id. 
is the value of* . 225 of a pound ?— Answer, 4s. 6d. 
is the value of . 5728 of a pound troy ? 

Answer, 6 oz. 17 dwts. 11 grs. . 328 
is the value of . 575 of a Cwt. ? 

Answer, 2 qrs. 8 lb. 6 oz. 6 dxB. .4 
is the value of . 375 of a yard of Cloth ? 

Answer, 1 qr. 2 nls. 
is the value of . 0628 of a barrel of Beer ? 

Answer, 2 galls. 1 qt . 0432 
is the value of . 7575 of a pound ?— Ans. 15s. If d. . 2 
is the value of . 375 of a guinea P^Answer, 78. lO^d. 
is the value of .04535 of a mile ? 

Answer, 14 poles, 2 yds. 2 ft. 5 in. 1 b. c. . 128 
is the value of . 42857 of a month ? 

Answer, 1 wk. 4 days, 23 hrs. 59 min. 56 sec. . 544 
is the value of . 2765 of a year ? 

Answer, 100 days, 23 hrs. 47 min. 56 sec. | 
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REDUCTION OF DECIMALS. 



Case dd. To redace numbers of different names to their 
equivalent decimal values. 

RULE, 

Place the given numbers directly under each other for dividends, 
proceeding from the lowest denomination to the highest. 

Opposite to each dividend, on the left-hand, place such a number 
for a divisor as will bring it to the next higher name, separating the 
divisor from the dividend. 

Divide the uppermost figures, and set the quotient of each division, 
as decimal parts, on the right-hand of the dividend next below it, 
and so proceed to the last quotient, which will give the answer. 



Example. 
Reduce 8s. 44d. to the decimal 
of a pound. 



4 


2. 


12 


4.5 


20 


8.375 



. 41875 



Here, 2 fgs., 4d., and 8s. are 
placed tor dividends, and 4, 12, 
and 20 are placed opposite to 
them for divisors. Then each 
line 18 divided, as in Division. 

Note. This and the last Case 
prove each other. 



Answer, . 41875 of a £. 

Proofs by ihe last Case, 

What is the value of . 41875 of a £ ? 

.41875 
20 



8. 37500 
12 

4.500 

4 



2.0 



Answer, Ss. Hd. 
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Example. 



Beduce2 
decimal of a 


qrs. 7 lb. 8 oz. to the 
iCwt 


16 


8. 


28 


7.5 


4 


2. 267857, &c. 




. 566964, &c 



Answer, 566964, &c of a Cwt 



Here 8 oz. 7 lb. and 2 qrs. are 
placed for dividends, and 16, 28, 
and 4 are placed opposite to them 
for divisors. Then each line is 
divided, as in Division. 



EXEBCISES. 

59. Reduce d^d. to the decimal of a shilling. 

Answer, . 791666, &c. 

60. Beduce 14s. 6d. to the decimal of a £.— Answer, . 725. 

61. Reduce 17s. 54d. to the decimal of a £. — ^Answer, . 871875. 

62. Reduce 5 oz. 12 dwts. 7 grs. to the decimal of a pound troy. 

Answer, .4678819, &c. 

63. Reduce 1 rood, 30 poles to the decimal of an acre. 

Answer, .4375. 

64. Reduce 3 qrs. 18 lb. to the dedmal of a Cwt. 

Answer, .910714. 

65. Reduce 3 bush. 1 pk. to the decimal of a quarter. 

Answer, .40625. 

66. Reduce 1 qr. 1 nl. to the decimal of a jard. — Answer, . 3125. 

67. Reduce 3 weeks, 6 days to the decimal of a month. 

Answer, .964285. 

68. Reduce 78. lOj^d. to the decimal of a guinea ?-- Answer, . 375. 

69. Reduce 18s. llfd. to the decimal of a pound. 

Answer, .948958, &c. 

70. Reduce 3 qrs. 17 lbs. 9 oz. 15 drs. to the decimal of a Cwt 

Answer, . 907331, &c. 
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RULE OP THREE IN DECIMALS. 



Rule. If the given numbers require it^ reduce them to 
decimals by the last Case. 

State the question as in the common Rule of Three : — 
multiply the second and third terms together^ and divide 
by the first : — the quotient is the answer^ in the same name 
as that to which the last term was reduced. 

Example, 
If 5 Curt. 2 qrs. 16 lb. of Sugar cost £25. IBs. 9id., what cost 4i lb. ? 
lb. lb. fgs. 



16. 



28 



iS. 



28 



4.5 

r25 



2.571428 



(^ 

< 1.125 

(7— 



2. 
9.5 



. 160714 



Cwt. 5. 64285 Cwt. .040178 



12. 
1 
20 
£25. 93958 



18.79166 



The three 

tennsarefint 

redooed to 

Dedmals. 



Cwt. 
5.64285 



Cwt. 
. 040178 



£ 
:: 25.93958 
. 040178 

20751664 
44097286 
10375832 



Then stated as 
directed in the 
Rule of Three. 



5. 64285) 1 . 04220044524 (. 184693 
4779154 



2648744 
.3916045 
.5303352 
. 2247874 
.555019 



BULE OF THRBB IN DBGIMAL8. 99 

£ 

. 184693 
20 



3.693860 
12 

8.32632 
4 

1.30528 



Answer, 3b. 8^. 

EZEECISES. 

1 . If 4 yds. 3 qrs. of Cloth cost £1. 5s. 7id., how many yards can 
he purchased for £20. 13s. 9d. ? Answer, 76 yds. 2 qrs. 

2. If Silver he worth 4s. 7d. per ounce, what is the value of 
2 Ih. 5 oz. 17 dwt. 5 grs. ? Answer, £6. 16s. 1 l^d. 

3. How much Pepper, at Is. 4id. per lb., can I buy for £12.15s.9d.? 

Answer, 1 Cwt. 2 qrs. 18 lb. 

4. At 12s. 4d. per eU English, required the value of 49^ yards. 

Answer, £24. 5s. lid. 

5. If £250. 10s. gain £12. 10s. 6d. in 12 months, what principal 
will gain the same in 7i months ? Answer, £400. lOs. 

6. At £2. 19s. per ounce, what is the value of 19 oz. 3 dwts. 5 grs. ? 

Answer, £56.10. 5id. 

7. How much stuff, } of a yard broad, will line 7} yards of Cloth, 
} of a yard broad ? Answer, 9 yards. 

8. If 3 yds. 3 qrs. of Cloth cost 8s. 9d., what will 257i yards cost ? 

Answer, £30. Os. lOd. 
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INVOLUTION. 



Involution^ or the raising of powers^ is the method of 
finding the Square^ Cube^ &c. of any given number^ and is 
performed by repeated multiplication. 

Any number multiplied into itself produces the square^ 
or second power; and that product^ multiplied by the 
given number^ produces the cube^ or third power ; and so 
on to any power whatever. 

The number given to be involved is called the Root^ 
or first power. 

The index^ or exponent of a power^ is the number which 

o 

denotes the power : the square of 9 is often expressed 9 ; 

3 4 

the cube of 8 as 8 ; the 4th power of 23 as 23 ^ &c. 

Example, 
What is the 4th power of 45 ? 



45 Boot. 
45 

225 

180 

2025 Square. 
45 



10125 
8100 



91125 Cube. 
45 



455625 
364500 



4100625 Fourth power. 



Rule. 

Multiply the g^ven number 
by itself for the square, and the 
square bj the given number for 
the cube; and so on to anj 
power required. 

Note. — Or, for the fourth 
power, multiply the square by 
the square. 2025 X 2025 = 
4100625, the fourth power. 



INVOLUTION. 
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£XEBCI8E8. 

1. What is the square of 27 ?— Answer, 729. 

2. What is the cube of 139 ?— Answer, 2685619. 

3. What is the 4th power of 78 ?-^nswer, 37015056. 

4. What is the 5th power of 35 ?— Answer, 52521875. 

When Vulgar Fractions are to be involved. 

Examfle. 

What is the 3d pbwer of i ? 

Numerator. Deoaminatar. 

3 Root. 4 Boot. 

3 4 



9 Square. 16 Square. 
3 4 

27 Cube. 64 Cube. 



Rule. 

Raise both the numerator and 
denominator separately to the 
required power. 



Answer, || 

£XEBCISE8. 

5. What is the square of | ?— Answer, f { 

6. What is the cube of | ?— Answer, f |f 

7. What is the 4th power of f ?— Answer, ^ 

8. Required the square of f^.— Answer, ^^ 

When Decimal Fractions are to be involved. 
Example, 
What is the 4th power of . 037 ? 
.037 Root 



.037 

259 
111 



.001369 Square. 
.001369 



12321 
8214 
17797 



. 000001874161 Fourth power. 



Rule. 

Raise them like whole num- 
bers, pointing off each product 
the same as Multiplication of 
Decimals, page 90. 
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9. What is the squire of 1.62 ?— Answer, 2.31(M. 

10. Whatisthecuheof .54?— Answer, .157464. 

11. What is the 4th power of . 013 ?— Answer, . 000000028561. 

12. What is the square of 82. 17 ?— Answer, 6751. 9069. 






EVOLUTION. 



EYolutioiij or the Extraction of Roots^ is the method of 
finding the Square Root^ Cube Root, &c of a given num- 
ber; being the reverse of Involution. 

Roots are generally- indicated by the radical sign ^ 
before the numbers: thus^ t/25, implies that the square root 
of 25 is to be extracted; ^27, the cube root of 27, &c.; 
but sometimes they are expressed by a fraction placed over 

the number, thus 25| — 27\ 

When no exact root of a number can be found, it is 
called a Surd Root. 



To EXTRACT THE SqUABE RoOT OF A NUMBER. 

RULE. 

Point off the rigbt-hand or units figure, and every other 
figure to the left. 

Find the nearest root in the first period, and place it on 
the right-hand, as a quotient, and the square under the 
said period. 

Subtract, as in Division, and bring down the next two 
figures to the remainder for a dividend. 
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Double the quotient for a divisor^ and seek how often it 
is contained in the dividend^ omitting the units place^ and 
put the figure supposed, in the quotient, and also in the 
units place of the divisor. 

Multiply the divisor by the figure last put in the quo- 
tient, and set the product beneath the dividend. 

Subtract, as in Division, and bring down the next two 
figures, as before, repeating the foregoing directions to 
the end. 



Example, 
What is the square root of 125316? 

136316 (354 
9 

65)353 
325 



704 ) 2816 
2816 



Answer, 354 square root. 

Example, 
What is the square root of 
5307705316 ? 

5307705316 (72854 
49 

142)407 
284 



1448)12370 
11584 



14565 ) 78653 
72825 



145704)582816 
582816 



Point the last figure, 6, and every other 
to the left. Then the nearest root in the 
fint period, IS, is 3. Put 3 in the quo- 
tient : and 3 squared-^, which put under 
1% Subtractp-and 3 renudn, to which 
taring down the next two figures, 5S|: 
conseauently, 333 is a new dividend. 
Doulue the quoUoats 8, which is 6, and 
place 6 for a diyisor, leaving the units 
place. 6 in 36, 6 (with a remainder). Put 
6 in the quotient, and also in the units 
place of the divisor. Multiply the divi- 
sor, 06, by 8, which is 326. Subtract 835 
fipam 358« and 28remain. Bringjdown the 
next two figures, 10 : consequently 8816 
is a new dividend. Double the quotient, 
35, which is 70. Put 70 for a divisor, 
leaving the units place : 70 in 881 are 4. 
Put 4 m the quotlait, and also in the units 
place of the divisor. Multiply the divisor, 
704 by 4, which is 2816, the same as the 
dividend. 



Proof, by InvoluHon, 

72854 Root. 
72854 



291416 
364270 
582832 
145708 
509978 

5307705316 Square. 



F 4 



104 



EVOLUTION. 



ExEJKCISES. 

1. What is the square root of* 625 ?— Answer, 25. 

2. What is the square root of 59049 ?— Answer, 243. 

3. What is the'square root of 289444 ?— Answer, 538. 

4. What is the square root of 2187441 ?— Answer, 1479. 

5. What is the square root of 6285049 ?— Answer, 2507. 

6. What is the square root of 5300568025 ?— Answer, 72805. 

When the given number has no exact square root, or is 
a Surd. 

Example. 
What is the square root of 34 ? 

34(5. 830951, &c. 
25 



108)900 
864 



1163)3600 
3489 



116609)1110000 
1049481 



1166185 ) 6051900 
5830925 



11661901)22097500 
11661901 



10435599 



Answer, 5. 830951, &c. 



Add two ciphers to each 
remainder, and point off the 
quotient, where you begin the 
addition of these ciphers, for 
decimals. 

The quotient extended to 6 
decimal places is sufficient for 
practical purposes. 



7. What is the square root of 18 ?— Answer, 4. 24264, &c 

8. 'What is the square root of 127 ?— Answer, 11. 2694, &c. 

9. What is the square root of 3857 ?— Answer, 62. 1047, &c. 

1 n What is the square root of 84276 ?— Answer, 290. 3032, &c. 
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When it is required to extract the square root of a num- 
ber^ with decimals annexed. 

Example. 

What is the square root of 
378.52917? 



378.52917(19.4558, &c. 

29)278 
261 



384) 1752 
1536 



3885) 21691 
19425 



38905) 226670 
194525 



389108) 3214500 
3112864 



. 101636 



Place a point over the units 
figure in the whole number, and 
then point every other figure to 
the right and left of it, as before. 



Answer, 19.4558, &c. 



11. tThat is the square root of 19. 0969 ?— Answer, 4. 37. 

12. What is the square root of 571 . 0463 ?— Answer, 23. 8965, &£. 

13. What is the square root of 15.376 ?— Answer, 3. 92122, &c.. 

14. What is the square root of 28973. 4 ?— Answer, 170. 215, &c. 
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Application of ^e ISlttU of €^tt ; 



OR 



SIMPLE PROPORTION. 



SIMPLE INTEREST. 



Principal is the money lent. 

Interest is the money paid for the use of the Principal. 

Rate per Cent, is a certain sum agreed on between the 
Lender and the Borrower^ for the use of every £100 Prin- 
cipal. 

Amount is the Principal and Interest added t(^ether. 

Time relates to the years^ months^ and days for which 
the Principal is lent. 

Example, 
What is the yearly interest of £875. 15s. at £Si per Cent. ? 



£ £8. 
100 : 875 15. 
3 


£ 
:: 3i 


2627 5 
i 487 17 


6 


30,65 2 
20 


6 


13,12 
12 




1,50 

4 




2,00 





Answer, ^£80. 138. IJd. 



By the directions given 
in the Rule of Three, the 
Answer «iust be Interest, 
consequently, £3. 10s. is put 
for the 3d term. The 
Answer must be greater; 
therefore £875. 15s. is put 
for the 2d term, &c. 



SIMPLE INTEBB8T. 
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Example. 

What is the amount of £1750. 10b. 6d. for 3) yean, at £4 per 
Cent, per annnm*? 



£ 


£ 8, d. 


£ 


100 


: 1750 10 6 : : 
4 


4 




70,02 2 
20 






0,42 
12 






5,04 





£ 8, d, 

70 5 Interest for 1 year. 
3 



210 1 3 Interest for 3 years. 

35 2i Interest fw ^ year. 

1750 10 6 PrindpaL 

Answer, 1995 11 11^ Amount for 3^ years. 



First, the Interest 
for one year is 
found as before ; 



And then multi- 
plied by the num. 
ber of years. 



Example. 

Required the interest of i£79d. 18s. for 2 yrs. 5 mos. 18 days, at 
£3 per Cent. ? 



£ 


£ 


8. 


£ 


100 


: 793 


18 : 
3 


: 3 




23,81 
20 


14 






16,34 
12 








4,08 
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8IHPLB INTEBEST. 



£ 8. d, 

23 16 4 Interest for 1 year. 



4 mo6j=J 
1 ino8.=^ 


23 16 4 
7 18 9i 
1 19 8i 


Da 
Da 
Da 


Do. 
4 mo8. 
1 mo. 


Take parts for 
the months and 
days, as in Prac> 


15dAy8=i 


19 10 


Da 


15 days. 


tioe. 


3day8=^ 


3 Hi 


Do. 


3 days. 





Answer, £68 14 11 Do. 2 yrs.S mos. 18 days. 



£XEECI8E8. 

1. Required the interest of £520. lOs. for a year, at 4 per Cent- 

Answer, £20. 16s. 42d. 

2. What is the interest of £453. 5s. for 3 years, at £5 per Cent.? 

Answer, £67. 198. 9d. 

3. What is the amount of £278. 18s. 6d. for 2^ years, at £3 per 
Cent, per annum ? Answer, £299. 16s. lO^d. 

4. Required the interest of 500 guineas for 9 years, at £4^ per 
Cent. Answer, £200. 168. 3d. 

5. What is the interest of £1784. 4s. 8d. for 37 weeks, at £5 per 
Cent, per annum ? Answer, £63. 9s. 6^. 

6. Required the interest of £2745. lis. 9d. for 125 days, at £3^ 
per Cent. Answer, £32. 18s. 2d. 

7. Required the amount of £494. 12s. lOd. for 41 weeks, at £4^ 
per Cent. Answer, £510. 48. lOd. 

8. What is the interest of £532. 15s. from the 4th of March to 
the 23d of September, both days inclusive, at £3 per Cent. ? 

Answer, £8.188. 7}d. 

9. What is the interest of £842. 13s.l0d. for 3 yrs. 8 mos. 12 days, 
at £4 per Cent. ? Answer, £124. 14s. 3^. 

10. Required the amount of £1970. 4s. for 5 yrs. 7 mos. 24 days, 
at £3i per Cent. Answer, £2359. 168. 
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COMMISSION AND BROKERAGE. 



Commission is an allowance of a certain rate per Cent, 
to a factor or agents for buying or selling goods for liis 
employer. 

Brokerage differs from Commission chiefly in the rate 
being less than £1 per Cent. 

Eaample* 

What is the commission on £978. 158. 8d., at £2^ per Cent ? 

£ £ 8. d. £ 

100 : 978 15 8 : : 31 
978 15 8 
i 244 13 11 



22,02 5 3 
20 

12 

Mi 

4 
^72 



Or by Practice, 

£ t. d. 
978 15 8 



2=1^ 19 11 6 
i=i 2 8 11i 

Answer, £22 5^ 



This is similar to find- 
ing the interest for one 
year. 



ElXBCISES. 

1. Bequired the commission on £427. 188., at £2 per Cent. 

Answer, £8. lis. IJd. 

2. Bequired the commisBion on £615. Ha, 3d., at £3^ per Cent. 

Answer, £21.108. Hid. 



no 



COMMISSION AND BBOKBRAGE. 



3. Required the commission on £1430. 38. 6d. at £2^ per Cent. 

Answer, 35. 15s. Id. 

4. What is the commission on £690. 19s. at £1^ per Cent. ? 

Answer, £7. 78. 8 jd. 

5. If a ftctor be allowed £2| per Cent, what does his commission 
amount to on 1000 guineas ? Answer, £27. lis. 3d. 

6. A merchant in London allows his iactor in America £1J 
per Cent, commission ; what may he demand on £2078. 15s. ? 

Answer, £38. 19s. O^d. 

Example* 
Bequired the brokerage on £527. 148. Id. at { per Cent. 



£ 
100 : 


£ 8. 

527 14 


d. 
1 :: 


8. d, 
12 6 


108.=i 
28.6d--J 


263 17 
65 19 


04 

3 






3,29 16 
20 


34 






5,96 
12 








11,55 
4 








2,22 







Take parts of the proposed 
rate, and divide by 100 for the 
brokerage. 



Answer, £3.58. 114d. 

7. Bequired the brokerage on £675. 146. at f per Cent. 

Answer, £5. Is. 4j^ 

8. Bequired the brokerage on £1240. 10s. at | per Cent. 

Answer, £4.138. OJd. 

9. What is the brokerage on £1053. Is. 8d. at 4 per Cent ? 

Answer, £5. 5s. d4d. 
10. If a broker be allowed 5s. 6d. per Cent., what will the broker- 
age amount to on £829. 17s. 6d. ? Answer, £2. 5s. 7id. 
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THE STOCKS, 



OR 



PUBLIC FUNDS. 



Stock was a term originally used to signify the capital 
of Public Companies^ as that of the Bank of England^ the 
East India Company^ South Sea Company, &c. 

It is now chiefly applied to the Public Funds, or Debts 
of Government. 

There are various kinds of Stock, as the 3 per Gent. 
Consolidated Annuities ; New £3. 10s. per Cent. Consoli- 
dated Annuities; 3 per Cent. Reduced Annuities, &c. &c. 

The practice of funding began in the reign of William 
and Mary (1690), being money borrowed by Gk)vemment, 
at a certain rate per Cent., to supply the exigencies of the 
State. The money originally borrowed has been greatly 
augmented, particularly during the war with America 
towards the close of the last century, and that with France 
at the commencement of the present century ; the total 
amount at this time being about 800 millions. 



112 THE STOCKS^ 

To find the cost of any quantity of Stock. 

Example. 

What is the cost of £753. 158. in thed per Cent. Consols, at £78} 
per Cent — ^Brokerage } per Cent. ? 



£ 


£ s. 


£ s. d. 


100 


753 15 : 


78 2 6 




11 


2 6 Brokerage. 



8291 5 
7 




58038 15 
753 15 

188 8 


9 


589,80 18 
20 


9 



78 5 



16,18 
12 

2,25 

4 

1,00 



Answer, £589. IBs. 2id. 



Or by Practice. 

£ 8. 

753 15 



50=4 376 17 6 
25=i 188 8 9 

2=j;?^ 15 1 6 

1=4 7 10 9 

58.=J 1 17 8i 

£589J6^^J 

EXEBCISES. 

1. What is the cost of £520. 15s. in the New 3^ per Cents., at 
£89^ per Cent. ? Answer, £465. 8s. 44d. 

2. What is the cost of £987. 10s. in the 3 per Cents. Beduced, at 
£934 per Cent. ? Answer, £920. 168. 104d. 
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3. Bequired the cost of £1075 in the 3 per Cent. Consols, at £7^ 
per Cent. ? Answer, £782. Is. dd. 

4. Bequired the cost of £500 Reduced 3i per Cents., at £85i 
per Cent. ? Answer, £427. 10s. 

To find what quantity of Stock may be bought for^ or 
sold, to produce a given sum. 

Example, 

How much Stock, at £78} per Ct, can be bought for £589. 16s. 24d.? 

78 2 6 : 589 16 2^ 100 

2 6* =566217 fgs. 

100 

78 5 £ 

=75120 fgs. 75 12) 5662170,0 (753 

40377 This Example proves 

the preceding. 



28170 

5634 
20 

7512)112680(153. 
37560 



Answer, £753. 15s. 



Exercises. 



5. What quantity of Stock in the New 3^ per Cents., at 85f per 
Cent., can be bought for £700 ? Answer, £815 . 2s. 9d. 

6. How much Stock in the 3 per Cent. Consols, at 72} per Cent., 
will £478. 18s. 6d. purchase ? Answer, £662. 17s. 5^ 

7. What quantity of Stock, in the 3 per Cents. Reduced, at £80^ 
per Cent., must be sold to produce £725. 14s. ? 

Answer, £902. 17s. lOd. 

8. How much Stock, at £62^ per Cent, must be sold to produce 
£317. 18s.? Answer, £511. 14s. 2td. 

■ ■' ■■■■- ■■■^— - ^Y~' ■■III .III. 11 — I ^^ I „ ■— ^ 

* When Stock is bought, add the Brokerage ; if sold, subtract. 
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FELLOWSHIP 



18 ZITHER 



SINGLE OR DOUBLE. 



SINGLE FELLOWSHIP 

Is when different stocks are employed in tradings with- 
out reference to time. 

By this Rule are adjusted the gains or losses of partners 
in company ; or the effects of bankrupts; or legacies^ in case 
of a deficiency of assets or effects^ &c. 

Eaample, 

Four partners, C, D, E, & F, engaged to trade in company : C*8 
stock was £150, D*s £320, £*s £350, and Fs £500 : they gained 
£730. Required how much of the gain each had to receive. 



£150 C's stock 

320 D's 

350 £*s 

500 F's 

£ 

133,0 



73,0 : : 150 C*s stock. 
150 



132 



( 12) 10950 



t 11)912 .10 



C's share of the gain^^£82191+/j 



Rule. Add the 
several stocks toge- 
ther. Then, as the 
whole stock is to the 
gain or loss, sols each 
person's stock re- 
spectively to his re- 
spective share of the 
gain or loss. 
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132,0 



£ £ 

: 73,0 : : 320 D*8 stock. 
320 

1460 
219 



132 



i 12) 23360 



(il) 1946.13.4 



D*8 share of the gain. £176. 19. A+^ 

£ £ £ 

132,0 : 73,0 : : 350 £*8 stock. 
350 



3650 
219 



132 



n2) 25550 
(ll) 2129. 3.4 



E's share of the gain . £193. 11. 2+y\ 



£ 
132,0 



£ £ 

73,0 : : 500 F's stock. 
500 



132 



j 12) 36500 



Proof. 

£ s. d. 

82 19 life's sh. 

176 19 4V^D*ssh. 

193 11 2^ E*8 sh. 

276 10 3/r F's sh. 

730 



(ll) 3041.13.4 
Fg share of the gain . £276. 10. S +^ 

EXEBCISES. 

1. A and B gained by trading £146; A put in £250, and B £370; 
what is their respective share of the gain ? 

Answer, £58. 17s. 5d. ^ A's share. 
£87. 2s. 6d. If B's share. 

2. Three men, A, B, and C, put in money together: A put in £23, 
B £32, and G £17 ; they gained £42. 15s. : required their respective 
shares of the gain. Answer, £13. 13s. l^d. A's share. 

£19. Os. Od. B*s share. 
£10. Is. lOid. Cs share. 
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3. Two merchants, L and M, made a stock of £310 ; of which 
L contributed £137, and M the rest ; by trading they gained £60 : 
what must each have of it ? 

Answer, £39. 2s. lO^d. ^ L's share. 
£20. 17s. ] id. f M*s share. 

4. Divide £152 among three persons, so that their shares may be 
to each other as 3, 7, and 9. Answer, £24, £56, and £72. 

5. Two merchants trade together : A put into stock £500. 10. 7d., 
and B 700 guineas ; they gained £300. 15s. : what is each person's 
share thereof? Answer, £121. 16s. 9d. A's share. 

£178. 18s. 2Jd. B's share. 

6. Three merchants freight a ship with 340 tuns of wine : D loaded 
110 tuns, E 97f and F the rest. In a storm the seamen were obliged 
to throw 85 tuns overboard : how much must each sustain of the loss ? 

Answer, D 27i, E 24^, and F 33^. 

7. Four men, E, F, G, and H, trade together ; E put in £48, F £72, 
G £84, & H £25, and upon settling their accounts at the year's end, 
they found they had gained £175 : what is each man's share of the 
gain ? Answer, £36. 138. 71d. £*s share. 

£55. Os. 5d.F's share. 

£64. 3s. lOd. G's share. 

£19. 28. Id. H's share. 

8. A person is indebted to K £238. 158., to L £175. 19s., to 

M £360. 88., and to N £53. Us. 6d. ; but his estate is worth only 

£500 :— how must it be divided among them ? 

Answer, £144. Os. 0|d. K's share. 
£106. 2s. 6d. L's share. 
£217. 78. 64d. M's share. 
£ 32. 9s. ll}d. N's share. 
9. A father left his estate, valued at^l9090, among his three sons, 
in such a manner that for every £2 A gets, B shall have £3 and 
C £5 :— how is the estate divided ? 

Answer, A has £3818. 
B has £5727. 
C has £9545. 
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DOUBLE FELLOWSHIP 

Is when diflPerent Stocks are employed for unequal times. 

Mxample, 

Three merchants, A, B, and C, engage in partnership. A puts 

in £547. 19s. 6d. for 7 months; B £475. 18s. for 9 months; and 

C £1747. 14s. for 4 months : they trade, and gam £225. What is 

each person*s share ? 

£ 8. d. Time. £ s, (L 

A's 547 19 6X7 = 3835 16 6 

B*s 475 18 0X9 = 4283 2 

C's 1747 14 X 4 =6990 16 

15109 14 6 



Then, 15109 14 6 : 225 : : 3835 16 6 
(=604389 sixp.) (=9000 sixp.) 20 

76716 sgs. 
12 

920598 pence. 
9000 



604389 )82853820 00 ( 13708 
2241492 



12) 13708 



2,0) 1142,4 
An8.£57.2s.44d. A's share. 



4283250 

5252700 

417588 
4 



604389) 1670352(i 



461574 



Sixpences. Sixpences. 
604389 : 9000 :: 



£ s. 
4283 2 
Answer, £63. 15s. 7d. B's share. 

Sixpences. Sixpences. £ *. 
604389 : 9000 : : 6990 16 

Answer, £104. 2s. C*s share. 

Proof. 

57 2 44+461574 A's share. 

63 15 7 +454308 B's share. 

104 2 +292896 C's share. 

£225 



Rule. 

Multiply each per- 
son's stock by the 
time of its continu- 
ance. Then,a8tl)e 
sum of all the pro- 
ducts is to the gain 
or loss, so is eadi 
person's product to 
his share of the 
gain or loss. 
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^'7^ « -L-rtT. «.<i F :£S00 fiir 5 fflonths: tliey gained 
B £ltO fat 9 manthss mm «^ *»'"' "" " 

£149. 58. 2id.+378E'8 share. 
£291. 108. 6id.+6F'8 share. 

11. Three pe«an. hire a p-rtun. for £25 per annum. K P^J^ 
14bor««for5month.jS,23hor8e8fi,rl2monai8;andT,19horae8 

fbr 7 month.. How much must esct W^^^^^^^ o|d.+U7. 

AMwer, B pays £3. 13s. «f--r; ' 
S pays £14. 8s. Id. +38». 
Tpays£6.18s.9Jd.+423. 

12. X put m a concern £2080 fbr 2 months; ^.^^^^ 
month., Lz.i:400forl5manths: they gain among them £650. 

WhatUtheproatofeechP ,,^ . infiftX'anrofit 

Anwrer, £180. 28. lld.+1060 3L a pr^- 

£210. OS. 6Jd.+ 875 Y's profit- 

£859. les. 6id.+1067 Z^s profit. 

la Four gn-ier. take a piece of pasture l«id for a y^ for 

whi^ they E7a» ««i»«- ^^'^^"T^k^^ 
4W4«iwt)^ lUquiied whel e-h muai contribute t»w«d^ 

G £fi.l9B-8d. +628. 



rwftt? 



H£S.19B.84d.+642. 
K:£7.CB.4d. +48. 

V v*Al l«^ 4*^^WK tN»a«A^»e«A «rf I ■ m i fcfcT HNk on* «^ "^ * 
susa4VbttijaV«a*I^W¥*«fci»iaNc BLjMfcift£aiS^aBid«fcthe€iid 

V^CkUMMJ^tJbbA4^\^ii*M«^^b<*ft^Wftfeb»a^ ^P"^ 

iwUs^A, yu^ vu K^^^K ilfc^ ^NtttiwMil tsndte^ ibr i$ ii nrtbT when 
Uiv .\ U^u^a vl^^ ^<MU w W iS<«0«^ :ia sw|tui ' ^ ^mA 9000^^ diare 
v^ ^W. Att«>.««i, JJll3w 17^ r^L+lXI* A> Aarc. 

iiiay. iti^s^+aBa^BT^^' — 

iklt^^()$^ +»9»C^ 
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BARTER 

Is the exchanging of one commodity for another^ so that 
neither party may sustain loss by the exchange. 

A and B barter goods. A has 470 yards of doth at 3s. 5id. per 
yard, which he exchanges with B for coflPee at 28. 9d. for lb. ; what 
quantity of coffee must A receive ? 

yards. 

479 at 3s. 5^ per yd. 



3s.4d.= j^ 79 16 8 
ld.=^ 1 19 11 
id.= i 19 Hi 

£82 16 6i 



The ralue of the Cloth is first 
found by Practice ; 



8. d. 
2 9 
12 


£ 8. d. 
; 82 16 6i 
20 


lb. 
:: 1 


33d. 
2 


1656 sgs. 
12 





66 



19878d. 
2 



66) 39757 (602 lb. 
•157 
•25 



Then A must have a quantity 
of B*s coffee, proportionate to 
£82. 16s. 6id., the value of his 
doth. 

The stating will appear, if put 
in the form of Simple Proportion, 
thus— how much coffee at 2s. 9d. 
V'lb., canbe had for je82.16s.6id.? 



Answer, 602 lb.=:5 Cwt. 1 qr. 14 lb. 

Exercises. 

1. How many pounds of cotton, at 17d. per lb., must be given for 
47 reams of paper, at 15s. 9d. per ream ? Answer, 522^*^ lb. 

2. How much Tobacco, at 2s. 8d. per lb., can be had for 4 Cwt. 
1 qr. 18 lb. of Tea, at 5s. 6d. per lb. ? Answer, 9 Cwt. 10} lb. 

3. Or has 5 pipes of Wine, at £30. 17s. per pipe, which he barters 
with H for Flannd, at 20id.- per yard ; what quantity of Flannel 
must G receive ? Answer, 1805 ff yards. 
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GAIN AND LOSS. 



4. How many yards of Canvas, at lid. per yard, most be given for 
8 Cwt. 3 qrs. 17 lb. of Raisins, at ^4. 13s. 9d. per Cwt. ? 

Answer, 910^| yards. 

5. What quantity of Pepper, at 14^. per lb., must be given for 
276 lb. of Ginger, at 3s. 7d. per lb ? Answer, 7 Cwt. 1 qr. 17 lb. 

6. D has 105 gallons of Brandy, at 15s. lOd. per galloa, for which 
he received of £ £32. 16s., and 450 lb. of Sugar : what was the 
Sugar per lb. ? Answer, 2s. 2jd. f |. 

GAIN AND LOSS. 



This Rule teaches to calculate what is gained or lost in 
the merchandise of goods^ and instructs the trader to regu- 
late the price of his goods^ so that he may gain or lose so 
much per Cent. 

Examplet. 

If Cloth is bought at 7s. 6d., and being damaged, sold at 6s. 2}d., 
what is the loss per Cent. ? 



s» d, 
7 6 
12 

90d. 
4 



8, d, 

7 6 bought for. 

6 2i sold for. 



1 3} loss 
12 

15d. 
4 



£ 
100 



36,0 fgs. (6)630,0 

36-J 

(6) 105 



Answer, £17. 10 per Cent. 



Here 78. 6d. is in pro- 
portion to (ls.3|d.) its loss, 
as £100 is to its propor- 
tionate loss. 



GAIN AND LOSS. 
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Bought ]2Cwt. 2 qn. 13 lb. of Sugar for £44. 3s. IJd., at what 
rate must it be sold, per lb., to gain £25 per Cent. ? 



Cwt. qr. lb. 
12 2 13 


lb. £ s. d, 
: 1 :: 44 3 li 
20 

883 sgs. 
12 




1413 lb. 




• 


First, the value of 1 lb. 




1413) 10597 (7d. 


of Sugar is found to be 




•706 

4 


74d. 




1413) 2826 (i 

. • . • 




£ 
100 


£ d. 
: 125 :: 7i 


Next, if jeiOO be advan- 


4 


5 


oed to £125, then also 74d. 




4) 3s. 14 


must be proportionately- 




Answer, 9^+2 


advanced. 




EXEBCISES. 





1. If Cheese is bought at £3. 14s. 8d. per Cwt., and sold at 104d. 
per lb., what is gained per lb. ? Answer, 24d. 

2. Bought 175 yards of Cloth at 5s. 4d. per yard, and sold them 
again at 7s. 6d. per yard : what was the gain on the whole ? 

Answer, £18. 19s. 2d. 

3. A merchant bought a quantity of Tobacco at 174^* por lb. ; 
but not proving so good as he expected, sold it at 13 jd. per lb. : what 
was his loss, per Cent. ? Answer, £21. 8s. 6}d. 

4. If Raisins are bought at 15d. per lb., at what rate must they be 
sold to gain £25 per Cent. ? Answer, 18}d. 

5. If when Cloth is sold at 8s. 9d. per yard, I gain £12 per Cent., 
what would be the gain, per Cent., if sold for 10s. 6d. per yard ? 

Answer, £34. 8s. 
G 
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6. Sold 238 yards of Qoth at 48. 7d. per yard, by which I gained 
£30 per Cent. : what did I gain in the whole ? 

Answer, £16.78. 3d. 

7* Suppose Coffee is bought at 2s. 9d. per lb., at what rate must it be 
sold to gain £15 per Cent. ? Answer, 3s. l}d. 

8. Sold 12 Cwt. of Sugar for £43. 15s^ and gained £20 per Cent. : 
what was the prime cost ? Answer, £36. 9s. 2d. 

9. If I buy Tobacco at 10 guineas per Cwt., at what rate must 
I retail it, per lb., to gain £12 per Cent. ? Answer, 2s. 1 |d. 

DUODECIMALS, 

Or Cross Multiplicationj is a rule used by workmen and 
artificers in calculating the content of their work, the 
length and breadth being given in feet, inches, &c. It is 
performed by the following Table. 

12 fourths ("") 1 third V" 

12 thirds 1 second V 

12 seconds 1 inch 1' 

12 inches 1 foot ft* 

Example, 
Multiply 7 feet, 6 inches, by 4 feet, 9 inches. 

4 times 6 are 24 ; 24'=2 feet, carry 2. 
4 times 7 and 2 are 30, 30 feet Next, 
multiply by 9. 9 times 6 are 54.* 54 
seconds=4'. 6". Put 6" down & carry 4'- 
9 times 7 are 63 and 4 are 67. 67^=1 

5 ft. r. 



ft. 

7 
4 


f 

6 
9 




30 
5 




7 


6 


Answer, Ft. 35 


7 


6 





♦ Note. Feet multiplied into feet, give feet. 

Feet multiplied into inches, give inches. 
Feet multiplied into seoonds, give seoonds. 
Inches multiplied into inches, g^ve seconds. 
Inches multiplied into seconds, gpive thirds. 
Seconds multiidied into seconds, give fourths. 



DU0DBCIMAL8. 
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Example, 

Ft. in. " 
7 9 9 
3 5 3 

S3 5 3 
3 3 9 
1 11 5 3 

Answer, 26 KK 3" 2^' 3^"' 



Bff Practice, 

Ft. in. " 

7 9 9 

3 



4 in.. . . } 
1 in.. . . 1 
3" i 



23 5 3 

2 7 3 

7 9 9 

1 11 5 3 

26 lO' 3'' 2"' y"' 



EXEECISES. 

1. Multiply 3 ft. 6 in. hy 2 ft. 7 in.— Answer, 9 ft. in. 6^ 

2. Multiply 5 ft. 8 in. by 4 ft. 10 in.— Answer, 27 ft. 4 in. S'' 

3. Multiply 7 ft. 10 in. by 5 ft. 3 in.— Answer, 41 ft. 1 in. &' 

4. Multiply 12 ft. 5 in. by 6 ft. 8 in.— Answer, 82 ft. 9 in. 4'' 

5. Multiply 24 ft. 3 in. by 10 ft. 11 in.— Answer, 264 ft. 8 in. 9" 

6. Multiply 72 ft. 9 in. by 13 ft. 8 in.— Answer, 994 ft. 3 in. 

7. Multiply 10 ft. 4 in. 5" by 7 ft. 8 in. 6". 

Answer, 79 ft. 11' 0" &" &'" 

8. What is the prioe of a marble slab, whose length is 5 ft. 7 in., 
and breadth 1 ft. 10 in., at 6s. per foot ? Answer, £3. Is. 2d. 

9. "What will the paving of a cx)urt-yard come to at Is. 2d. per ft., 
the yard being 74 feet long, and 56 ft. 8 in. wide ? 

Answer, £244. 12s. 2id. 



*"*» *» *. ««»*.*»«»*x»o*><»#«>A»o»*.<i» ■* r * r* *"****-*- r- -r *- f -*' " i Tfr rrrrff rrffrrrrrrff rrrfrr i <»ifr i f i r ji i fj JO j i jj i XT 
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COMPOUND INTEREST 

Is that which is produced not only from the Principal 
lent, but also from the Interest, which is added to the 
Principal as it becomes due^ making an increased Principal 
for each succeeding payment. 

Example, 

What i8 the compound intereiiifr of £700. 18s. for 4 years, at £5 
per Gent, per annum ? 



£ 8, 

700 18 



d. 




£&-h 



£5=^, 



^5=,^, 



PrincipaL 
35 10 j Interest for 1st year. 



735 18 lOf Principal for 2d year. 
36 15 11^ Interest for 2d year. 

772 14 10 Principal for 3d year. 
38 12 8| Interest for 3d year. 



811 7 6} Principal for 4th year. 
j£5=,i^ 40 11 4^ Interest for 4th year. 

851 18 11} Amount for 4th year. 
700 18 Principal. 

Answer, 151 11 J Compound Interest. 



Rule. 

Find the Interest 
for 1 year ;— add this 
to the Principal ; — 
find the Interest on 
this new Principal, 
and so proceed for 
the number of years 
required. 

Note. If the pay- 
ments are half-year- 
ly, take half the rate, 
and twice the num- 
ber of payments; if 
quarterly, take one- 
fourth of the rate, 
and four times the 
number of payments. 



Exercises. 

1. What is the compound interest of jC500 for 3 years, at £4 per 
Cent, per annum ? Answer, £62. 8s. 7id. 

2. What is the amount of £725 for 2^ years, at £5 per Cent, per 
annum, interest payable half-yearly ? Answer, £820. 5s. 4|d. 

3. What is the compound interest of £387. 15s. for 2\ years, at 
£4 per Cent, per annum, interest payable quarterly ? 

Answer, £36. 6s. 5|d. 



*.«« *.■.<**<«*<>«*»»»»»»***»*>***>*.*» *»*.*«*.»»»w>*»»xi».»<.»>».#»».j»<»»...»».w...w#»o#»i»<w «»*»».«»»..» « .■ 
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ARITHMETICAL PROPORTION 
AND PROGRESSION. 



Arithmetical Proportion is the relation which quantities 
of the same kind have to each other^ with respect to their 
differences. 

Numbers are said to be in Arithmetical Progression 
when they increase or decrease by the repeated addition 
or subtraction of the same quantity. Thus 2, 5, S, 11^ 
14j &C. are an increasing arithmetical progression^ the 
number 3 being repeatedly added ; and 20, 16, 12^ 8^ &c. 
are a decreasing arithmetical progression^ the number 4 
being repeatedly subtracted. 

If three numbers be in arithmetical progression^ the 
sum of the extremes will be double of the mean. Thus in 
4,8,12—4+12 = 8x2. 

If four numbers be in arithmetical precession, the sum 
of the extremes will be equal to the sum of the means. 
Thus in 3, 6, 9, 12—3+12 (extremes) = 6+9 (means). 

In arithmetical progression five things are to be con- 
sidered, viz. 

1. The first term 



} 



2. The last term ^ " *^*^^' 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

G3 
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ABITHHBTICAL PROPOBTION 



Pboblbm 1st. — The extremes and the number of terms 
being given^ to find the sum of all the terms. 

Example, 

In an arithmetical progression 
the least term is 5, the greatest 
205 ; and the number of terms 12. 
Required the sum of all the 
terms. 



210 

mult. 6 half No. of terms. 

Ans. 1260 Sum of all terms. 



Rule. — ^Add the extremes to- 
gether, and multiply the sum by 
half the number of terms. The 
product will be the sum of all the 
terms. 



Exercises. 

1. If the least term be 3, the greatest 108, and the number of 
terms 14, what is the sum of the terms ? Answer, 777. 

2. The extremes of an arithmetical progression are 4 and 20O, 
and the number of terms 20. Required the sum of the terms. 

Answer, 2040. 

3. How many strokes does the hammer of a dock strike in 12 
hours ? Answer, 78. 

4. In Venice the clocks strike continually on to 24 o'clock ; how 
many are the strokes in the compass of the day ? Answer, 300. 

Pboblbm 2d. — The extremes and number of terms 
being given^ to find the common difference. 

Eaampk, 

The least term is 3, the great- 
est term 17, and the number of 
terms 8 ; what is the common 
difference ? 



No. of terms 8 
1 



17 greater. 
3 less. 



7)14 



Answer, 2 com.dif. 



BuLE.^-Subtract the less from 
the greater extreme, divide the 
remainder by 1 less than the 
number of terms, and the quo- 
tient will be the common differ- 
ence. 



AND PBOORB88ION 
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EXEBCISES. 

5. The least term is 5, the g^reatest 27» and the number of terms 
12 : required the common difference. Answer, 2. 

6. In an arithmetical series the extremes are 8 and 30, and the 
number of terms 10 : what is the common difference ? Answer, 3. 

7> The extremes of an arithmetical series are 2 and 53, and the 
number of terms 18 : required the common difference. Answer, 3. 

8. A man had 8 sons ; the youngest was 4 years old, and the 
eldest 32, and their ages were an arithmetical series : required the 
common difference. Answer, 4. 

Pboblem 3d. — The extremes and oommon difference 
being given, to find the number of terms. 

If the least term be 3, the 
greatest 108, and 5 the common 
difference, required the number 
of terms. 



108 



A > extremes. 

com. dif. 5) 105 

21 

1 added. 

Answer, 22 number of terms. 



RuLE.^ubtract the less ex- 
treme from the greater, and 
divide by the oommon difference; 
add 1 to the quotient, and the 
sum will be the number of terms. 



£XERCIS£8. 

9. In an arithmetical series the extremes are 4 and 39, and the 
common difference 5 : required the number of terms. Answer, 8. 

10. The least term is 7, the greatest 47, the common difference 2 : 
required the number of terms. Answer, 21 . 

11. The extremes of an arithmetical series are 5 and 41, and the 
common difference 3 : required the number of terms. Answer, 13. 

12. If a traveller perform a journey by going 3 miles the first day, 
with an increase of 5 miles every day, until he travel 58 miles the 
last day ; how many days will he travel ? Answer, 12. 

04 
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ABITHMETICAL PROPORTION 



Problem 4th. — The greatest term^ the oommon differ- 
ence^ and the number of terms being given^ to find the 
least term. 



Example. 

The greatest term is 84, the 
common difference 4, and the 
number of terms 21 : required 
the least term. 

21 No. of terms. 
1 

20 

4 common difference. 

80 

84 greater term. 
80 product. 

Answer, 4 least term. 



BuLE.— Multiply the number 
of terms, less 1, by the oommon 
difference ; subtract the product 
from the greatest term, and the 
remainder will be the least term. 



Exercises. 

13. The greatest term is 60, the common difference 3, and the 
number of terms 19 : required the least term. Answer, 6. 

14. In a series of numbers in arithmetical progression the greatest 
term is 100, the number of terms 17, and the common difference 6 : 
what is the least term ? Answer, 4. 

15. The last term of an arithmetical series is 505, the nimiber of 
terms 101, and the common difference 5 : required the least term. 

Answer, 5. 

16. A person made 6 payments, of which the last was £28, 
increasing each payment £b : required the first sum paid. 

Answer, £3. 

Problem 5th. — The number of terms, the common 
difference, and the sum of all the terms being given, to 
find the last term. 



AND PB0GRB88I0N. 
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Exampie, 

In a series of numbers in arithmetical 
progression, the number of terms is 21, the 
common difference 3, and the sum of all the 
terms 840 : required the least term. 
Naof 



terms. 
21)840 Sum. 

40 
30 



3 common difference. 
20No.oftenns(les8l) 



2)60 
Ans. 10 least term. 30 



KuLE.— Divide the 
sum of all the terms by 
the number of terms, 
and from the quotient 
subtract half the pro- 
duct of the common 
difference multiplied 
by the number of 
terms, less 1 ; the re- 
mainder is the least 
term. 



EXEBCISZS. 

17. The number of terms is 11, the common difference 2, and 
their sum 154 : required the least term. Answer, 4. 

18. In a series of numbers in arithmetical progression the num- 
ber of terms is 17« the common difference 6, and the sum of the 
terms 884: what is the least term ? Answer, 4. 

19. If the number of terms be 22^ the common difference 5, 
and the sum of the terms 1221, what is the least term ? Answer, 3. 

20. A debt of £135. 4s. is to be discharged in a year by weekly 
payments, increasing every payment 2s. : required the amount of 
the first payment. Answer, Is. 

Pboblem 6th. — The least term^ the number of terms^ 
and the common difference being given^ to find the greatest 
term. 

Example, 

The first term is 6, the number 
of terms 20, and the common dif- 
ference 8 : required the greatest 
term? 

20 No. of terms. 
8 common differ. 



160 
com. dif. 8 subtr. 

152 

6 first term. 

Answer, 158 



Rule.-- Multiply the number 
of terms by the common differ- 
ence, and subtract the common 
difference from the product ; the 
remainder, added to the first 
term, gives the greatest term. 



G 5 
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Exercises. 

21. In an arithmetical prcgresdaii the first term is 2» the num- 
ber of terms 18, and the common difference 3 : xequii^ the 
greatest term. Answer, 53. 

28. The least term is 6, the number of terms 21, and the common 
difference 3 : required the greatest term* Answer, 66. 

28. If the least term be 3, the number of terms 22, and the 
common difference 5, what is the greatest term ? Answer, 108. 

24. A man bought 80 yards of Cloth ; the first yard cost him 2s^ 
and each succeeding yard Is. more, to the last : what did the last 
stand him in ? Answer, £4. Is. 



GEOMETRICAL PROPORTION 
AND PROGRESSION. 



Geometrical Proportion is the ratio which quantities of 
the same kind have to each other^ when multiplied or 
divided by the same quantity. 

Numbers are said to be in G^metrical Progression when 
they increase or decrease by the repeated multiplication or 
division of the same quantity. Thus % 4^ 8^ 16^ .32^ &c. 
are an increasing geometrical progression^ being repeatedly 
multiplied by 2. And 51^ 27, 9^ 3^ 1, are a decreasing 
geometrical progression, being repeatedly divided by 3. 

If three numbers be in geometrical progression, the 
product of the extremes will be equal to the square of the 
means. Thus, in 3, 9, 27^-3X27=9 squared. 



AND PROGRESSION. 
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Also^ if three terms be in geometrical progression^ the 
first term will have the same proportion to the second as the 
second has to the third. 

If four numbers be in geometrical progression^ the pro- 
duct of the extremes will be equal to the product of the 
means. Thus, in 4, 8, 16, 32—4x32=8x16. 

Also, if four terms be in geometrical progression, the 
first term will have the same proportion to the second as the 
third has to the fourth. 

In a geometrical progression consisting of any number 
of terms, the product of the extremes is equal to the pro- 
duct of any two terms equally distant from them, or to the 
square of the mean term, when the number of terms is 
odd. Thus, in the decreasing geometrical progression, 
128, 64, 32, 16, 8, 4, 2—128X2=64X4=32X8=16 
squared. 

Problem Ist. To find one geometrical mean propor- 
tional between any two numbers. 

Ej^ample, 
Required a geometrical mean proportional 



between 9 and 49. 






Multiply 49 
by 9 

441 




Rule. Multiply the 
two numbers together, 
and extract the square- 
root of the product. 


• • 

Extract the square root 441 

4 


(21 

m 


which will gi ve the mean 
proportional sought. 


21) -41 
41 






Answer, 21, mean proportionaL 

G 6 
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ExEBCISES. 

1. Required a geometrical mean proportional between 3 and 12. 

Answer, 6. 

2. Required a geometrical mean proportional between 25 and 81. 

Answer, 45. 

3. What is the geometrical mean proportional between 27 & 243 ? 

Answer, 81. 

4. What is the geometrical mean proportional between 10 & 20 ? 

Answer, 14. 14213, &c 

Problebt 2d. To find two geometrical mean propor- 
tionals between any two numbers. 



Find two geometrical means 
between 5 and 625. 

5)625 
125 



Cube root of 125 is 5. 
Consequently 5x5= 25 
and 25X5=125 

Answer, 25 and 125. 



Rule. Divide the greater 
number by the less, and extract 
the cube root of the quotient, 
which will give the conmion ratio 
of the terms, which, being mul- 
tiplied by the least given number, 
gives the first mean, and this 
multiplied by the ratio, gives the 
second mean. 



Exercises. 

5. Find two geometrical means between 4 and 256. 

Answer, 16 and 64. 

6. Find two geometrical means between 8 and 512. 

Answer, 32 and 128. 

7. Find two geometrical means between 9 and 1125. 

Answer, 45 and 225. 

8. Find two geometrical means between 15 and 5145. 

Answer, 105 and 735. 



AND PR06BE88I0N. 
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PnoBLEM 3d. The first term^ the ratio^ and the num- 
ber of terms being given^ to find the last or any other 

term. 

Example* 
If the first term be 3, the ratio 
2, and the number of terms 19, 
what is the last or greatest term ? 

2 ratio. 
2 



4 2d power. 
4 

16 4 th power. 
16 

256 8th power. 
256 

1536 
1280 
512 



65536 16th power. 

4 



Rule. Find such a power of 
the ratio as is denoted by the 
number of terms less one, and the 
result multiplied by the first term, 
will g^ve the term required. 

Here, the number of terms is 
19, and 19 less 1=18. Then, the 
18th power is multiplied by the 
first term. 



262144 18th power. 
2 



Answer, 524288 last term. 



EXEBCISES. 

9. In a series of numbers in geometric progression, if the first 
term be 3, the ratio 2, and the number of terms 12, required the 
last term. Answer, 6144. 

1 0. If I buy 12 Oranges, paying one farthing for the first, one half- 
penny for the second, a penny for the third, and so on, doubling the 
price of each, what would the last come to ? Answer, £2. 2s. 8d. 

11. A Draper sold 20 yards of Cloth ; the first yard for dd., the 
second for 9d., the third for 27cl., &c. increasing in geometrical pro- 
gression : what was the last yard sold for ? 

Answer, 3416784401 pence. 
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LOGARITHMS. 



A Logarithm is the index^ or exponent of a power to 
which a certain or invariable number must be raised^ in 
order to equal the common natural number. 

The invention of Logarithms is due to Lord Napier, 
Baron of Merchiston^ in Scotland^ who first published the 
Tables in 1614 ; but Mr. Briggs, then Professor of Geo- 
metry at Gresham College, improved and reduced them to 
a more convenient form, which is now generally used. 

The Tables are made use of to feusilitate tedious arith- 
metical calculations. 

They are founded upon a series of numbers in geometric 
progression, increasing in a tenfold proportion. 

r 0. 1. 2. 3. 4. 5. Indices, or Logarithms. 

^^1 1. 10. 100. 1000. 10000.100000. Geometric Progressioii. 

The distinguishing feature of this system of Logarithms 
is, that the index or logarithm of 10 is 1, that of 100 is 2, 
that of 1000 is 3, that of 10,000 is 4, &c. Therefore the 
logarithm of any number between 1 and 10 will be and 
some decimal parts, and that of a number between 10 and 
100 will be 2 and some decimal parts, and so on. 

Hence the integral part of any logarithm, which is 
usually called its index, is always less by one than the 
number of integers which the natural number consists of ; 
and for decimals, it is the number denoting the distance of 
the first significant figure from the place of units, as seen 
in the following page. 
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Natuxal Numben. 


IndUsei. 


3 


= 


0. and decimal parts. 


78 


= 


1. and decimal parts. 


3256 


=: 


3. and decimal parts. 


.038 


= 


2. and decimal parts. 


.00294 


izzi 


3. and decimal parts. 


.521 


z=z 


1. and decimal parts. 



Logarithms are useful in abridging the operations of 
Multiplication and Division^ in the raising and extracting 
of roots^ and in the proportion of decimal fractions. 
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DIRECTIONS FOR USING A TABLE OF LOGARITHMS.* 

If the given number be less than 100. 

The logarithm is immediately found by inspection of 
the Table> which contains all numbers from 1 to 100^ with 
their logarithms and indices annexed. 

The Log. of 6 is 0.7781513. 
» 97 is 1.9867717. 

Here is placed as the index to the logarithm of 6, 
because it is less than 10. And 97 has 1 for an index to 
the logarithm^ being more than 10^ and less than 100. 

If the given number contain 3 figures. 

Find the l(^arithm by inspection^ as before^ to which 
•"""^r 2 for an index. 

Thus— Log. of 365 is 2.5622929. 



the use of the L<^Tithin89 tliese directions have reference to 
ton*8 Mathematical Tables. A smaller book of Tables, by Mr. J. R. 
recently publbhed, comprehending the Logarithms of all numbers 
36,000, may be fonnd useful to the student. 
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If the given number contain 4 figores : — 

Look for the figures of the given number in the first 
column of the page (marked with N above)^ and the 
logarithm is in the next column. 

Thus, the Log. of 5379 in the Table is 7307015, to which 3 is 
prefixed for an index.— Log. of 5379=3. 7307015. 

If the given number contain 5 figures : — 

Find the first 4 figures^ as before^ and the fifth at the 
top of the page^ under which, in the same line with the 
first 4 figures^ stand the last 4 figures of the logarithm^ 
the first three of which must be sought from the column 
marked 0. 

Thus, the Log. of 72835 in the Table is 8623401, to which 4 is 
the index.— Log. of 72835=4. 8623401. 

If the given number contain six^ or more figures : — 

Find the logarithm of the first 5 figures^ as before; 
then multiply the common tabular difference* by the 
remaining figures, cutting off from the product as many 
figures as you multiplied by, and add the remaining figures 
to the logarithm of the first fiv^. 

To find the log. of 46. 7512 :— 

The log. of the first five (46751)= 6697909 by the Table : the 

remaining figure (2) multiplied by the tabular difference 93 

2 



18.6 



Log. of 46.751 = 6697909 

If V 2 ^1 \o 



Log. of 46.7512 = 1.6697927 



* The tabular difierence is in the column on the right-hand of the page, 
under that marked D. 



LOGARITHMS. 13? 

Again— To find the log. of 3272. 8696 :— 

Log. of 32728. . . = 5149195 133 tab. diff. 

696 = 92 696 



Log. of 32728696 =3. 5149287 2088 

^ == 9048 



92,568 



The Logarithms of Decimals always have the minus 
( — ) sign placed over the indices^ to distinguish them 
from the logarithms of whole numbers^ which are consi- 
dered (though not expressed) to have the positive (+) 
sign prefixed. 

The Logarithms of Decimals are to be found as in whole 
numbers^ and the indices are placed according to their 
distances from the decimal pointy as before referred to. 

If one place from the decimal pointy the index will be 
— 1, if two places —2, &c. 

Thus, 



Numbers. 




Logarithms. 


.2176 


— 


1.3376589 


.05369 


^ 


2. 7298934 


.0063 


^z 


3. 7993405 


.000279 


^^^ 


4. 4456042 



The logarithm of any number^ whether whole or deci- 
malj consists of precisely the same figures^ differing only 
in the value of the index^ as follows : — 

i 



Numbers. 




^ Logarithms. 


72538 


— 


4. 8605656 


7253.8 


^z 


3. 8605656 


725. 38 


_ 


2. 8605656 


72. 538 


— 


1.8605656 


7. 2538 


n: 


0. 8605656 


. 72538 


^ 


1.8605656 


. 072538 


in: 


2. 8605656 


. 0072538 


^^^ 


3. 8605656 
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To find the natural Number corresponding to a given 
logarithm. 

This is to be found by the reverse method to the 
former. Suppose it is required to find the natural number 
answering to the logarithm 3. 2946646. Find the first 
three figures (294) after the index in the column of the 
Tables marked ; and the other figures (6646) in the same 
line in one of the following columns. If the figures of 
the logarithm be thus found exactly^ then on the same line 
in the first column are the first 4 figures (1970) of the 
natural number^ and the other figure (9) is at the top of 
that column in which the last 4 figures (6646) were found. 

And as the given logarithm has 3 for its index^ by revers- 
ing the directions given to determine the index^ four inte- 
gers (1970) are pointed off for whole numbers. 

3.2946646=1970. 9 natural number. 

If the figures in the given logarithm cannot be found 
exactly^ find the next less logarithm in the Table^ and 
subtract it therefrom ; divide the remainder by the com- 
mon tabular difference^ and the quotient will be the 
additional figures beyond ^ve. 

Required the natural number of log. 2. 3720568. 

Given log. is 2. 3720568 

The next less log. in the Table is 3720462= nat.num. 23553. 

Difference .... 106 



Tab.Diff. 186)106.00(57, &c 



1350 2355357 



..55 



The given log. having 2 for its index, 3 integers must be pointed 
off for whole numbers. 

Log. 2.3720568 = 235.5357 nat. number. 
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MULTIPLICATION BY LOGARITHMS. 



Rule. — ^Find the logarithms of the factors^ and add 
them together, and their sum will be the l(^arithm of the 
product required. Then find the natural number corre- 
sponding to the product. 

Eaeampleg, 
Multiply 325. 89 with 72. 85 by logarithms. 

Numben. Logvithim. 

325.89 = 2.5130710 

72.85 = 1.8624296 



Product 23741. 086 = 



4.3755006 



Multiply 7.51863 with . 2376 by logarithms. 

Numben. 
7.51863 = 
.2376 = 



Logarithms. 
0. 8761372 
1.3758464 



Product 1.7864201 = 0.2519836 



Here 4" ^ ^ ^ 
carried from the deci- 
mals, cancels —1 ; con- 
sequently is set 
down from the top 
line. 



Multiply 2. 316—40879. 1— and . 00872 together by logarithms. 



Numbers. 
2.316 
40879. I 
.00872 



Logarithms. 
0.3647386 
4. 6115014 
3.9405165 



Product 825.574 = 2.9167565 



Here + 1 carried 
from the decimals, 
added to -^- 4 = -{-5 ; 
and — 3 subtracted 
therefrom, leayes -|- 2 
in the totaL 



Multiply 4. 2293 — 0174—. 0058— and 9073. 6 together by loga- 
rithms. 



Here •\- 2 carried 
from the decimals, 
cancels — 2. Also 
-(- 3 cancels — 3 ; con- 
sequently is put 
down in the total. 



Numbers. 




Logarithms. 


4.2293 


= 


0. 6262685 


.0174 


= 


2. 2405492 


.0058 


tm 


3. 7634280 


9073. 6 


^^ 


3. 9577796 


Product 3. 872801 


0.5880253 
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£xEBCI8E8. 

1. Multiply 70. 638 with 5. 764, by logaritlims. 

Product 407. 1574. 

2. Multiply 827. 603 with . 7253, by logarithms. 

Product 600. 2604. 

3. Multiply 984. 653 with 7. 64215, by logarithms. 

Product 7524.865. 

4. Multiply 5. 23861 with . 00754, by logarithms. 

Product .0394991. 

5. Multiply 52. 735—9. 076, and 384. 3 together, by logarithms. 

Product 183934. 7. 

6. Multiply 96503.8 3.0027 1284, and 472.807 toge- 
ther, by logarithms. Product 17591597. 



DIVISION BY LOGARITHMS. 

Rule. Subtract the logaritlim of the divisor from the 
logarithm of the dividend, and the natural number an- 
swering to the remainder, is the quotient required. 

Examples, 

Divide 47965 by 5642, by logarithms. 

Numbers. Logarlthnu. 

47965 = 4. 6809244 
5642 = 3.7514331 



Quotient 8. 50141 =: 0. 9294913 



Divide 18. 276 by 7. 2412, by logarithms. 

Numbers. Logarithms. 

18.276 = 1.2618811 
7.2412 = 0.8598105 



Quotient 2. 52389 = 0. 4020706 



INVOLUTION BY LOGARITHMS. 
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Divide 378. 627 by 490. 53, by logarithms. 



Numbers. 

378. 627 
490.53 



LogarithmB. 

2.5782117 
2. 6906656 



Quot. 771873 = 1.8875 461 

Here 1, carried to the lower 
index, and supposed to have the 
sign dianged, is — 3. Then the 
difference between -{-2 and —3, 
is — 1. 



If the subtraction cannot be 
made as usual, add the 1 that is 
to be carried from the decimal 
part (when it occurs) to the index 
of the logarithm of the divisor ; 
conceiffe the sign changed, and put 
down the difference of the indices, 
either •{• or — , as the remainder. 



Divide .0216583 by .0047219 by logarithms 
Numbers. Logarithms* 

.0216583 = 0356243 
.0047219 = 3.6741168 



Quo. 4. 58677 = 0.6615075 



Here -)- 1 carried to — 3 makes 
— 2. And supposing— 2 changed 
into -\-2, then the difference be- 
tween — 2 and -^ 2 is 0. 



Exercises. 

1. Divide 40726 by 7581 by logarithms.-^Answer, 5.37211. 

2. Divide 5. 29871 by . 8176 by logarithms — Answer, 6. 480809. 

3. Divide 3728. 649 by 157. 38 by logarithms.— Answer, 23. 69201. 

4. Divide 215. 8796 by 9. 7216 by logarithms.— Answer, 22. 20618. 

5. Divide 3. 2709 by . 22158 by logarithms.— Answer, 14. 76171. 

6. Divide .030765 by .004288 by logarithms.— Answer, 7. 17467. 



INVOLUTION BY LOGARITHMS. 



Take out the logarithm of the given number from the 
Table, and multiply it by the index of the proposed power; 
and the number answering to the product, will be the 
power required. 

EjMtmples. 

Find the square of 5. 7209 by logarithms. 

Number. Logarithm. 

Root... 5.7209 = 0.7574644 

Index 2 



Square. 32.72869 = 1.5149288 



142 INYOZiUTXON BY LOGARITHMS. 

Required the cube of 79. 0568 by logarithms. 

Number. Logarithm. 

Root... 79.0568 = 1.8979392 

Index 3 



Cube. . . 494103. 06 = 5. 6938176 



Find the cube of . 053406 by logarithms. 
Number. Logarithm. 



Root... .053406 =: 2.7275901 

Index 3 



Cube.. .0001523247 = 4.1827703 



Here the index is — 2, 
which, when multiplied, 
is — 6 ; but as 4- 2 are to 
be carried from the deci- 
mals, it leaves — 4, as the 
index of the product. 



Find the 4th power of . 076543 by logarithms. 
Number. Logarithms. 



Root 076543 = 2. 8839055 

Index 4 



4th power. .000034325 = 5.5356220 



Here also the index is 
— 2, which, when multi- 
plied, is — 8 ; but as -f- 3 
are to be carried from the 
decimals, it leaves —5, as 
the index of the product. 



ExE&CISES. 

1. Find the square of 3. 1879 by logarithms.— Answer, 10. 1627. 

2. Required the cube of 9. 2134 by logarithms.— Answer, 782. 095i. 

3. Required the square of . 72536 by logarithms. 

Answer, .526147. 

4. Involve . 37216 to the 4th power by logarithms. 

Answer, .0191831. 

5. Find the cube of . 20793 by logarithms.— Answer, . 0089898. 

6. What is the 5th power of 1. 0764 by logarithms ? 

Answer, 1.445002. 
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EVOLUTION BY LOGARITHMS. 

Take the logarithm of the given number out of the 
Table. Divide the logarithm by 2 for the square root^ 3 for 
the cube root^ &c.; and the number answering to the 
quotient will be the root. 

Find the square root of 802. 95 by logarithms. 

Number. Logaiittm. 

802. 95 = 2. 9046885 

2) 

Root 28. 3363 = 1 . 4523442 



Find the cube root of 5735339 by logarithms. 

Number. Lofaiithm. 

5735339 r=: 6. 7585590 

3) 

Root 179 = 2.2528530 



Required the cube root of 15. 7286 by logarithms. 
Number. Logarithm. 

15.7286 = 1.1966901 

3) 

Root 2. 50551 = 0. 3988967 



What is the 4th root of 571. 914 by logarithms ? 
Number. Logarithm. 

571.914 = 2.7573307 

4) 

Root 4. 89026 = 0. 6893326 



Exercises. 

1. Find the square root of 368863 by logarithms. 

Answer, 607.34. 

2. Required the cube root of 48228544 by logarithms. 

Answer, 364. 
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3. What is the cabe root of 15926. 9 by logarithms ? 

Answer, 25. 1596. 

4. What is the cube root of 33. 230979 by logarithms ? 

Answer, 3.21502. 

5. Required the 4th root of . 93217 by logarithms. 

Answer, .310723. 

6. What is the square root of 85. 9333 by logarithms ? 

Answer, 9.27002. 

7. Required the cube root of 36155. 02 by logarithms. 

Answer, 33. 0665. 

8. What is the cube root of 9. 166 by logarithms ? 

Answer, 2.09279. 



THE RULE OP THREE IN LOGARITHMS. 

The application of the Rule of Three in Logarithms 
will be seen in Plane Trigonometry^ and other branches 
of Mathematics. 
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